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1 . ' iKuetions, a yearly volume of scientific papers read before 

e. r local Institutes. This volume is of royal-octavo size. 

2. ProceediiigSj containing* report of the annual meeting of the 

Board of Governors of the New Zealand Institute, abstracts 
of papers dealing with New Zealand scientific matters and 
published elsewhere, list of members, &c. The Proceedmgs 
are of the same size as the Tramaciions^ and are bound up 
with the quarterly numbers of' Tranmctions supplied to 
members. 

3. Bulletins. Under this title papers are issued from time to time 

wdiich for some reason it is not possible to include in the 
yearly volume of TransacUoivs, The bulletins are of the 
same size and style as the Transactions, but appear at 
irregular intervals, and each bulletin is complete in itself 
and separately paged. The bulletins are not issued free to 
members, but may be obtained by them at a reduction on the 
published price. 


Library Privileges of Members. — ^Upon application by any 
member to the Librarian of the New* Zealand Institute or of any of 
the affiliated Societies such works as he desires to consult which are 
in those libraxnes will be forwarded to him, subject to the rules under 
which they are issued by the Institute or the Societies. The borrower 
will be required to pay for the carriage of the hooks. For a list of 
the serial publications received by the Library of the New Zealand 
Institute during 1927, see pp. 605-614. 

• 

Addresses of Members. — Members are requested to notify the 
Secretary of any change of address, so that the same may be noted 
in the List of Members. 




MliMORANDl?,! FOR AUTHORS OF PAPERS. 


T-HK atteiit.ion of .aiitliors is particularly directed to the following 
instructionsj the observance of which will greatly aid the work of "both 
' Jlditor oind printer. It is of importance that' in typeAvritten as Avell 
copy ample space should be left betAveen the lines. 

AilC’:^kpors must be tj^peAAuitteii, unless special permission to 
Ad m A\hitten papers has been granted by the Editor for the time 
Meipg. Wide spacing betAveen the lines and ample margin should be 

The authoiv should read over and correct the copy before seiid- 

it to the Editor of the Transactions. 

3. A badly arranged or carelessly composed paper Avill be sent 

k to the author for amendinent. It is not the duty of an editor to 

end either bad arrangeinent or defective composition. 

4. In regard to luideiTiiiing of Avords, it is advisable; as a rule, to 
underline only specific and generic names, titles of books and 
periodicals, and foreign AAnrds. 

5. In regard to specific names, the International Rules of Zoo- 
logical Nomenclature and the International Rules for Botanical 
Nomenclature must he adhered to. 

6. Titles of papers should give a clear indication of the scope of 
the paper, and such indefinite titles as, e.g., Additions to the Ngav 
Zealand Fauna should be aAmided. 

7. Papers should he as concise as possible. 

8. Photographs intended for reprodnction should be the best 
procurable prints, unmounted and sent flat. 

9. Line Drawmgs^. — DraAvings and diagrams may be executed in 
line or Avash. If draAAOi in line — i.e., Avith pen and ink — the best results 
are to be obtained only from good, firm, black lines, using such an ink 
as Higgin's liquid India ink, or a freshly mixed Chinese ink of good 
quality, draAvn on a smooth surface, such as Bristol board. Thin, 
scratcliy, or faint lines must be avoided. Bold Avork, draAvn to about 
tAvice the size (linear) of the plate, aauII give the best results. Tints or 
wmshcs ma}^ not be used on line drawings, the object being to get the 
greatest contrast from a densely black line draAAui on a smooth, A\diite 
•surface. 

10. W ash Brawings . — If draAving in Avash is preferred, the Avashes 
should be made in such water-colour as lamp-black, ivory black, or 
India ink. These reproduce better than neutral tints, which inclines too 
much to blue in its light tones. High lights are better' left free from 
^colour, although they may he stopped out Avith Chinese Avhite, As in 
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iine drawing's, a fine surface should be used (the grain of most draw- 
ing-papers reproduces in the print with bad effect), and well-modelled 
contrasted work will give satisfactory results. 

11. Size of Draivings . — The j)rinted plate will not exceed TIiii. 
by 4|iii., and drawings for plates may be to this size, or preferably a 
iiiiiltiple thereof, maintaining the same proportion of height to width 
of plate. When a number of drawings are to appear on one plate 
they should be neatly arranged and if numbered or lettered in soft 
pencil the printer will mark them permanently before reproduetion. 
Ill plates of wash drawings, all the subjects comprising one plate 
should be grouped on the same sheet of paper or cardboard, as any 
joining-up shows in the print. Text-figures should be draAvii for 
reduction to a wddth not exceeding 41pn. If there are a number of 
small text -figures they should be drawm all for the same reduction, 
so that they may be arranged in groups. 

12. Maps. — A small outline map of New Zealand is obtainable at 
a low price from the Lands and Survey Department, Wellington, 
upon which details of distribution, &c., can be filled in according to 
the instructions given above for line drawings. 

13. Citation. — References may be placed in a list at the end of an 

article or arranged as footnotes. The former method is preferable in 
long jrapers. In the list references are best arranged alphabetically, 
reference ill the text being made by writing after the author’s name, 
as it occurs, the year of publication of the \York, adding, if necessary, 
a page number, and enclosing these in parentheses, thus: Benhain 
(1915, 176).” Example of forms of citation for alphabetical 

list : — 

Bexham, AV. B., 1915. Oligochaeta from the Kermadic Islands, Trans. 
N.Z. I7ist., Yol. 47, pp. 174-85. 

Paek, J., 1910. The Geology of Neiv Zealand, Christchurch, Whitcombe 
and Tombs, 

When references are not in alphahetical order the initials of the 
author should precede the surname, and the year of publication should 
be placed at the end. Care should be taken to verify the details of 
all references—date, pages, &c.— and initials of authors should be 
given. 

14. Ill aecorclanee with a resolution of the Board of (ioveraors, 
authois are warned that previous publication of a paper may militate 
against its acceptance for the Transactions. 

15. Ill ordinary cases twenty-five copies of each paper are supplied 
gratis to the author, and in cases approved of by the Publication 
Committee fifty copies may be supplied without charge. Additional 
copies may be obtained at cost price. 



Page 114, lines 8 and 18 : for Centropagiae read Ceiitropagiclae. 
Page 122, line 9 from foot; for ' ‘ eorrespoiidiiig parts of the 
maxillae’' read lower lip.” 

Page 123, line 4 from foot: for setate” read setae.” 
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PROC&EDINGS 

OP THE 


NEW ZEALAND INSTITUTE, 

1 927 . 


MINUTES OF ANNUAL MEETING OF THE 
BOAED OF GOVEENOES, 

27th JANUARY, 1927. 


The Annual Meeting of the Board of Governors was held in Vic- 
toria University College, at 10 a.m., on Thursday, 27th January, 1927. 

Present — Representing the Government: Mr. B. C. Aston (Presi- 
dent) ; Professor Chilton^ Dr. L. Cockayne, and Dr. J. A. Thomson. 

Representing Auckland Institute: Professor H. W. Seager, Pro- 
fessor F. P. Worley. 

Representing Wellington Philosophical Society: Mr. G. V. Hud- 
son and Professor PI. B. Kirk. 

Representing Philosophical Institute of Canterbury; Dr. C. C. 
Farr and Mr. A. M. Wright. 

Representing Otago Institute : Professor J. Park and Hon. G. M, 
Thomson. 

Representing Hawke’s Bay Philosophical Institute : Mr. H. Hill. 

Representing Manawatu Philosophical Society : Mr. M. A. Eliott. 

Representing Nelson Institute: Professor T. H. Easterfield. 

Dr. Marshall, Hon. Secretary, The Hon. Editor attended for a 
period in the afternoon. 

Apologies for absence were received from His Excellency the 
Governor-General, and from the Hon. Minister of Internal Affairs, 
Mr, Bollard. 

Notices of Motion . — These were received and set down for dis- 
eiissioii ill the afternoon. 

Presiclential Address. — ^Elr. B. C. Aston delivered his presidential 
address. Professor Farr moved that the President be thanked for his 
address, and be asked to allow it to be pirinted in the Traiisaetions. 
Seconded by Prof. Chilton and carried unanimously. 

Hector Aivard.—Tlie president announced that owing to the 
absence of the two gentlemen appointed to make the Hector Award, 

A 
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Proceedings, 


a filial decision liad not yet been inad.e. On the motion of Mr. Eliott, 
seconded by Professor Chilton, it wa:^ resolved that the award of the 
Hector Medal be made by the Standing Committee on receipt of a 
report from the Hector Award Committee appointed at last Annual 
Meeting. The amoniit of the priceMo he £45. 

Fellotusliip, N.Z, Institute, — The election was then held, and the 
Hon. Returning Officer, Prof. Segar, aimonneed that Mr. W. R. B. 
Oliver and Mr. H. D. Skinner had been elected Fellows. 


REPORT OF THE STANDING COmilTTEE 

FOR THE YEAR ENDING 31st DECEMBER, 1926. 

Meetings. — During the year 10 meetings of the Standing Committee 
have been held, the attendance being as follows: — Mr. B. C. Aston, Welling- 
ton, President, 10; Dr. J. A. Thomson, Wellington, 9; Mr. G. V. Hudson, 
Wellington, 9; Professor Kirk, Wellington, 8; Dr. Cockayne, Ngaio, 7; Hon. 
Editor, Wellington, 7 ; Hon, Secretary, AVellington, 5 ; Mr. M. A. Eliott, Pal- 
merston North, 3; Dr. C. C. Farr, Christchurch, 3; Hon. G. M. Thomson, 
Dunedin, 2; Mr. A. M. Wright, Christchurch, 2. 

PcmLiCATioNS. — ^Volume 56 was issued from the Government Printing 
Office in August, and was laid on the tables of the House of Representatives 
and of the Legislative Council on the 10th and 11th August respectively. 

Dixon^s Bulletm on the Byrology of New Zealand, Part 4, has now been 
issued, and on the 2nd November the Standing Committee authorised the ‘ 
-publication of Part 5 at a cost not to exceed £30. 

Printing Transactions . — At last annual meeting the Standing Committee 
was instructed to call for tenders under specification for the printing of the 
Transactions. Authority was given the Committee to accept any tender, not 
necessarily the lowest, and to make such arrangements as it deemed neces- 
sary for the expeditious 1 publication of the Volume. On the 25th March 
specifications yrhich had been drawn up by the President and Hon. Editor 
were adopted, and it was decided that copies should be sent to approved 
publishers. Tenders were received from six firms, that of Messrs. Ferguson 
and Osborn being the lowest. These tenders w'ere placed before the Stand- 
ing Committee on the 11th May, and after some discussion it was resolved 
that the Hon. Treasurer with the co-operation of Dr. Thomson, be asked to 
report on the financial position in order that a definite statement should be 
placed before the Hon. Minister of Internal Affairs and the Hon. Minister 
in charge of the Printing Office, -when they were approached in regard to 
the contemplated change of printers. This report was presented at a meet- 
ing held on the 21st May, and as the result the following resolution was 
passed: — "‘That the Committee meet the Hon. Minister of Internal Affairs 
and the Hon. Minister of the Printing Office and offer to pay off the debt on 
the Transactions in four years in accordance with the report drawn up by 
the Hon. Treasurer, and provided the consent of the Ministers be obtained, 
the tender of Messrs. Ferguson and Osborn for the printing of the Tran- 
sactions quarterly for three years be accepted, but as the material for Volume 
57 is now in hand that volume be issued in one volume.’’ On the 2nd June 
the President reported that the deputation had waited on the Ministers, and 
they had agreed to the proposals contained in the above resolution. The 
Hon. Mr. Anderson stated that interest at the rate of 5 or 6 per cent, would 
be charged on overdue account. Subsequently a signed letter of agreement 
was drawn up with Messrs. Ferguson and Osborn providing (1) that the 
first volume of the Transactions (No. 57) be in one volume on the paper 
submitted as specimen; (2) that subsequent issues be in one volume or 
parts at the option of the Institute; (3)^that progress payments be made as 
the printing of the volume proceeds; (4) that the tender of Messrs. Ferguson 
and Osborn be accepted only for one year at first, and that agreement for 
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tliree or five years may be made ^^absequent to the issue of Volume 57, and 
providing this agreement is signed, the cost gt volume 57 shall be the same 
as if such agreement were in force from the beginning; (5) should any unfor- 
seen circumstance warrant it a fai^j^jncrease of prices may be charged on sub- 
mitting reasons for the same to the institute which will agree to such an 
increase should the reasons seem good and valid; or, failing the receipt of 
the full Government vote, the New Zealand Institute may terminate the con- 
tract. 

The signed agreement included also the specifications and the tender of 
Messrs. Ferguson and Osborn. 

The Hon. Minister of Internal Affairs had expressed a desire to see the 
above agreement, and on a copy being submitted to him he forwarded a 
favourable confidential report to the Institute. 

Volume 57 is still in the press at the date of this report, but the pub- 
lishers hope that it will be out before the annual meeting. 

Papebs for Teaxsactions. — On the 2nd June it was resolved that after 
a paper has been set up, the author wull be required to pay for any addi- 
tions and that before handing over the papers for Volume 57 to the printer 
they be sent back to the authors for final revision. It was further 
resolved on the 8th July, that if in the opinion of the Hon. Editor the 
manuscript is not suitable for the printer, it be returned to the author, and 
if not amended to the Hon. Editor’s satisfaction, it he declined. 

Finance Clause in Institute Act . — Last year the Under-Secretary for 
Internal Affairs wrote stating that provision had been made in Section 7 of 
the Finance Act, to pay to the Institute £1500 yearly, and that the New Zea- 
land Institute Amendment Act, 1920, had been repealed- At a meeting of 
the Standing Committee on the 21st May, it was resolved to ask the Minis- 
ter of Internal Affairs to have the New Zealand Institute Amendment Act 
and Section 7 of the Finance Act consolidated. This matter was brought 
before the Hon. Minister at the deputation •which waited on him in regard 
to publication matters. 

Incorporated Societies' Reports and Balance Sheets . — The following 
reports and balance-sheets have been received and are now laid on the 
table: — Philosophical Institute of Canterbury for the year ending 31st Octo- 
ber, 1926; Wellington Philosophical Society for the year ending 30th Sep- 
tember, 1926; Auckland Institute for the year ending 5th February, 1926; 
Nelson Philosophical Society for the year ending 31st October, 1926; Hawke’s 
Bay Philosophical Institute for the year ending 31st December, 1926; Otago 
Institute for the year ending 30th November, 1926. The Hon. Treasurer, on 
the 20th March, forwarded a statement showing the position of the incor- 
porated societies. No report was available from Manawatu Philosophical 
Society. 

Sales: Maori Art . — In view of the exceptionally hea’^w demand for Maori 
Art during 1925, the Standing Committee considered it expedient to raise the 
price to £6/6/- per set. This year, however, the sales of Maori Art have 
returned to normal but with the setting up of the Maori Crafts School at 
Rotorua there will possibly be in the future an increased demand.^ It 
was decided to order a limited number of covers to be made, the original 
stock being exhausted. Messrs. Whitcombe & Tombs executed the order 
and complete sets with original rafter pattern cover are now available at 
£10/10/- per set. 

Riilletms.— The bulletins in stock do not produce a ready sale, only about 
half-a-dozen being sold during the year. 

Cartels Boo Jcs . — The Carter Revenue Account has been increased by 
£12/5/2 by sales of ''Life of a New Zealand Colonist” and “ Ne-w Zealand 
Loans,” 

Partial Sets . — A partial set of the Transactions was presented to the 
French Academy of Sciences through the French Consul at Auckland. 
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Hector The Hector Award-for 1926 was made to Mr. H. D. 

Skinner of Otaj^'o, for liis I’esearcli in Ethnology. At a ineetiiig of the Otago 
Institute held on the 11th September, the medal and prize were presented 
to Mr. Skinner by the President of the Otn:go Institute acting on behalf of 
the President of the New Zealand In-stitute. 

Hutton Award . — The Convener of the Hutton Award Committee, Dr. 
Eenliam, forwarded on April 9th the recommendation of his Committee as 
follows; — “As a result of careful consideration of the merits of various 
botanists, geologists, and zoologists, wm are of opinion that the medal should 
be awarded to Professor Charles Chilton, M.A. D.Sc., for his continuous 
researches on the Amphipodous Crustacea of New Zealand, with special 
reference in his recent publications to the geographical relations of the 
Dominion to other Soutliern lands, as indicated by the distribution of 
representatives of this group.” At a meeting of the Philosophical 
Institute of Canterbury, on the 16th October, the Hutton Medal was pre- 
sented to Dr. Chilton by Mr. Aston, President of the New Zealand Institute. 

Hcm-Uton, ^leniorm Prize . — The prize for 1926 -was awarded to Dr. Mar- 
wick and to Mr. H. J. Finlay, wdio were considered by the Hamilton Prize 
Committee to be epually deserving of the prize. At the Annual Meeting of 
the Wellington Philosophical Society the prize was presented to Dr. Mar- 
%vick by Dr. J. A. Thomson and Mr. Findlay was presented with the prize 
at a meeting of the Otago Institute on September 14th by the President of 
the Otago Institute. 

FeMoicsMp . — The New Zealand Gazette of 22nd April, 1926, notified that 
Professor W. N. Benson, B.A., D.Sc., P.G.S., and J. S. Maclaurin, D.Sc., 
F.C.S., had been elected to the Fellowship of the New Zealand Institute. 

On the 19th May, incorporated societies were asked to forward nomina- 
tions for twm vacancies in the Fellowship for 1927. Ten nominations were 
received and were submitted to the Fellows for selection. On the 23rd Sep- 
tember, the Honorary Returning Officer announced the names of the first 
three selections, and that three others had tied for fourth place. A fresh 
election for this place was therefore held, and on the 26th October the 
result was notified, and the four names submitted to the members of the 
Board of Governors for election at the Annual Meeting. 

Research Grants . — There vras a small unallocated balance remaining from 
last' year's research vote, and on the 9th February incorporated societies 
were notified to this effect. Five applications were received and approved. On 
the 6th August an intimation was received from the Undersecretary Internal 
Adairs that £1000 for research had been placed on the Estimates for the 
year. Applications for grants were called for on the 16tli August, and twelve 
were received. Of these, seven have, so far, been granted, one is deferred 
for further information, and four have not been recommended by the Reseach 
Committee. The total amount of grants made during the year is £680. This 
£1000 is only sufficient to cover existing liability. 

Professor Speighfs report . — At last Annual Meeting it was resolved to 
request the Minister of Mines to publish Professor Sp eight's report on the 
Geology of the Malvern Hills as a Bulletin of his Department. The Minister 
replied on the 6th April that he considered it inadvisable to give effect to 
the Institute's request. Professor Speight was then informed that he was 
at liberty to take any steps he wished to have the report published. He 
replied that there was little chance of his report being accepted for publica- 
tion elsewhere, and he should therefore prefer to leave it in the hands of the 
Standing , Committee. 

Library ^ Matters: Rmdiwp.— During the year 24 volumes, all New Zea* 
land publications, were bound, and on the 2nd November, on the recom- 
mendation of the Library Committee, it was resolved that the following 
series be bound as far as funds permit; — The Royal Societies of Edinburgh, 
of New South Wales, and of Victoria, the Geological Survey of India, the 
Linnean Society of New South Wales, and the United States Joiinial of 
Agricultural Research. These sets are in course of preparation for the 
binder. 
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OLUTent- — In orde^'lio ■ extend tlie usefulness of tlie Library, 
a circular was issued on tlie 30, October to Institute members stating that 
if desired there would be sent do members on short loan current literature 
dealing specifically with the sibbest of their research work. Some members 
are entliusiastic about the usefulness of this proposal in saving their time 
and keeping them abreast of the latest literature on their special subjects. 

Exchange List . — On the recommendation of tlie Library Committee the 
Exchange List was, on the 2nd November, anigmented by the addition of the 
following: — Inst. Botanico, Coimbra; Marine Biological Laboratory, Woods 
Hole, Mass.: '‘Gaea” (Argentine Society of Geograpliieal Studies); Musee 
Polonaise cl’liist. nat., Warsaw; Museum, Troniso, Norway; Ac. Scieiit. 
Veneto-Trentino, Padova; Comite Geol. de Piissie, LeningTad; Californian 
State Fisheries Laboratory; Rijks Geol. Mineral Museum, Leiden; University 
of Oregon; Wiss. Akademie, Bremen. 

Reference List of Periodicals . — The Standing Committee ivas empowered 
at last Annual Meeting to have this list published. Quotations for printing 
were received, and it "was ascertained how many copies would approxi- 
mately be required by libraries, societies, etc., at a cost of 5/-. Applications 
for over 70 copies were received. At a meeting of the Standing Committee 
held on the 8tli July, a suggestion ivas received from the Wellington Philo- 
sophical Society that the Reference List be published in the Journal of 
Science and Technology. After due consideration Dr. Thomson reported that 
this would not be practicable, and on the 3rd September the Standing Com- 
mittee resolved to accept the tender of Messrs. Ferguson and Osborn for 
printing 250 copies. The list is now in the printer’s hands, and %vill be pub- 
lished as soon as Volume 57 has been completed, 

Tongariro Rational Park . — At a meeting of the Standing Committee held 
on the 2nd June, the President reported that the Agenda Paper of the Park 
Board Meeting included a proposal to rescind the motion regarding the 
eradication of heather. The following resolution was forwarded to the 
Chairman of the Board and to the Hon. Minister of Lands: — “That if this 
motion be rescinded the whole motive for making the National Park will be 
upset.” 

At a meeting of the Standing Committee on the 8th July, the President 
reported that consideration of questions regarding heather, liberation of 
game birds, and leasing of sections, bad been deferred until the next meet- 
ing of the Board in six months’ time. The President then read the follow- 
ing statement as expressing the policy of the New Zealand Institute: — 

“That this Standing Committee of the New Zealand Institute Board 
of Governors expresses satisfaction at the increased interest 'which is 
being taken by the various public societies and the public generally in 
the development of the Tongariro National Park as a field for public 
recreation. 

“ That this meeting, being directly represented on the National Park 
Board, and therefore officially entitled to speak on the management of 
the scientific amenities of the Park, now formally sets' out the following 
policy in such matters: — 

“The New Zealand Institute considers that the flora and fauna of 
the Park should he protected against the competition of any plant or 
animal foreign to this Park, and to this end the Institute seeks to. pro- 
hibit the encouragement of any foreign plant or animal to make its 
home in the Park. This Institute is strongly hostile to the introduction 
of foreign game birds or animals, and to plants which would be neces- 
sary as food for them. 

“ In formulating this policy* this Institute is guided by the example 
. of the United States of America and the Swiss authorities in the man- 
agement of the National Parks in those countries. 

“ The guiding principle in the development of the Park .should be 
that the natural features are preserved with only that alteration that 
the passage of time effects, and that the wild life, both plant and animal, 
are protected so that the Park will afford for all time to the native-born 
an example of primitive New Zealand, 
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"'ll! conformity with this policy New Zealand Institute (1) 
strongly opposes the granting of leases -of any portion of the Park to 
private individuals; (2) the milling of -any timber within the Park; 
and (3) urges that where pei'mission .is gi-'anted to Acclimatisation Socie- 
ties or other bodies to Import foreign plants or animals to New Zea- 
land, the authority granting the permit does so on the understanding 
that plants or animals are liberated in districts remote from National 
Parks/" 

The above statement was unanimously adopted by the meeting, and it 
was decided that it be circulated to incorporated societies and other inter- 
ested public bodies and published in the press. This w^as done, and letters 
’were received from numerous bodies endorsing the policy of the Institute, 
and the Press has throughout been most sympathetic. 

On the 9th October there appeared in the '' Evening Post a statement 
that 13 grouse, the gift of Lady Liverpool to the Prime Minister, wmre liber- 
ated ill the Park. The matter ’was immediately taken up by the Institute 
and a strong protest was made to the Minister against the release of the 
birds ill the Park or in the Waimarino County. The Minister replied that 
permission had not been given to liberate the birds in the National Park, 
but in part of the Waimarino Acclimatisation District outside the Park! 
On the 2n(i November the Standing Committee resolved to reply to the 
Minister stating that the Institnte"s letter anticipated the action of liberat- 
ing the grouse in the Waimarino District, and it regarded this as a distinct 
violation of the spirit of the Park Board’s regulations. The Minister replied 
on the 12th November that the resolution had been duly noted. 

Guide Boole. — A guide book to the Park is in course of preparation, 
and on the 8th July it was resolved to give any assistance possible in the 
scientific portion of it. 

Scenery Preservatmi Bill. — On the 3rd September, the Hon. G. M. Thom- 
son, M.L.C., reported that he had had a clause drafted and moved as an 
amendment to the Scenery Preservation Bill and the Peel Forest National 
Park Bill, but they were rejected by the Legislative Council, and there was 
no Bill before the House to which the clause covering all National Parks 
could properly apply. 

Native Bird FrotecHon: Wliiiney Expedition. At last Annual Meeting 
in Dunedin a resolution was passed and telegraphed to the Hon. Minister 
of Internal Affairs asking that, if not too late to do so, a representative 
should be sent with the Whitney Expedition to supervise the collecting of 
native birds under the permit which had been issued. The Minister replied 
that he had decided that in future no permits will be granted to visitors 
to take native birds except on condition that a Government OfRcer having 
a knowledge of native birds accompany the expedition, and that the expenses 
of such officer must be born by the person to whom the permit is issued. 
Further, that where a permit might be given to a New Zealand collector 
it will be in such collector’s name only, and will not, as at present, authorise 
the collector or his servants acting under his written authority to take 
birds. 

On the 4th February he intimated that arrangements had been made 
whereby Mr, Oliver, of the Dominion Museum, -would accompany the col- 
lector of the Whitney Expedition, This arrangement, however, -was never 
carried out The Hon. G. M. Thomson for’^yarded a letter which he had 
received from the Hon. Minister of Internal Affairs in regard to the issue 
of the permit to the Wliitney Expedition, and this w^as discussed by the 
Standing Committee. A reply was sent to the Minister stating that in the 
opinion of the Standing Committee the present regulations do not go nearly 
far enough towards the preservation of the fast- vanishing land-birds of -the 
Dominion, and it therefore suggested that regulations be drawn up absolutely 
protecting certain birds (which were listed). The Minister replied on the 
1st June that the Institute’s request had been noted for consideration in 
the event of any application being received for permission to take specimens 
of any of the birds mentioned. At the same time he intimated that in future 
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no permits to talte native birds 'vvill be granted to persons not resident in 
the Dominion, and if at any time-it is decided to supply specimens to persons 
or institutions outside the Dominion, such specimens will be taken only by 
Oovernnient Officers. This letter was received by the Committee with satis- 
faction. 

^Sfea ^liags. — On the 3rd September a letter was received from an Auck- 
land Committee engaged in an ecological survey of the Waitemata Harbour 
protesting against the Auckland Acclimatisation Society’s request to the 
Government to take steps to destroy sea shags. It was resolved that the 
statements in the letter be supported, and that copies of the letter be for- 
warded to the Fisheries Department, the Under-Secretary of Internal Affairs, 
and to the Press. On the 2nd November it was resolved to ask ;Mr. E. F. 
Stead to place his views on the matter before the Institute. Mr. Stead has 
now sent in a report which “he trusts may be of some use to the Institute 
in its efforts to stop the senseless destruction of these birds.'’ ’ 

Aucldan^ Islands, — A resolution of last Annual Meeting expressing 
regret that the Auckland Islands had been leased was forwarded to the Hon. 
Minister of Lands, who replied on the 8th March that the Auckland Islands 
had been held almost continuously under lease since 1895, and the present 
lease does not expire until 1932. The Standing Committee resolved to ask 
the Minister to endeavour to induce the present lessees to surrender their 
rights, hut he replied that there was little possibility of Messrs. Moffett 
Bros, agreeing to this proposal. 

Hcieyice Congress, Dunedin. — On the 25th March the Minute Book of the 
Science Congress in Dunedin was received from the Hon. Secretary, Rev. 
Dr. Holloway, and it was resolved that Dr. Holloway be thanked for the 
valuable and successful work he did in connection with the Congress. 

The Minutes of the Congress are being printed in Volume 57. 

Pan-Facific Science Congress. 1926 . — On the 18th February incorporated 
societies were notified that four single or two double fares would be provided 
by the National Research Council of Japan for New Zealand delegates to the 
Congress, and they were asked to ascertain the names of their members who 
desired to attend. Representations were made to he Government to send a 
New Zealand representative, wffiose expenses would be defrayed by the Gov- 
ernment, and Dit Marshall was recommended by the Institute as Govern- 
ment representative. On the 14th August it was intimated by the Internal 
Affairs Department that Dr. Marshall had been appointed Government Repre- 
sentative. On the 2nd June Dr. Marshall, Prof. Benson and Prof. Mac- 
millan Brown w^ere appointed to represent the Institute at the Congress. 
The President of the Pan-Pacific Congress wrote on the 5th July that he 
was forwarding one double fare, and in the event of the Institute sending 
five or six delegates a second fare would he provided. At a meeting of the 
Standing Committee held on the 3rd September, it was resolved to vote the 
first fare to Prof. Benson, and also to appoint Mrs. Benson a delegate of the 
Institute. On the 16th September Dr. C. C. Farr was appointed to be the 
fifth delegate and the second fare wms voted to him. 

Pan-Pacific Science Congress. 1929. — On the 12th June the Auckland 
Institute wrote asking the New Zealand Institute to submit to the Govern- 
ment a proposal to hold the next Pan-Pacific Congress in Auckland. This 
matter was discussed by the Standing Committee on the 8th July, and it 
was resolved to forward the proposal to the Government for consideration. 
The Hon. Minister of Internal Affairs replied on the 15 th September that 
the matter had received the careful considex'ation of Cabinet, and it had been 
decided that it is not opportune to have the next Conference in New Zealand. 

At a meecing of the Standing Committee held on the 16th September, 
it was decided to refer the matter to Dr. Marsden, of the Scientific and 
Industrial Research Department. Dr. Marsden approached the Hon. Minis- 
ter, who reaffirmed that Cabinet had decided against the proposal. 

Sir Frank Heatli^s Visit. — As a result of a resolution passed at the last 
annual meeting to the effect that as the New Zealand Institute largely per- 
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forms tile functions performed by Boards of Scientific and Industrial Re- 
searcli in otlier countries i't slioiild be represented on the Committee set up 
to confer witli Sir Frank Heath, the Uiicler-S-cretary wrote stating that the 
Committee would be pleased to have Dr. Marshall, as the representative of 
the Institute on that committee. 

A Conference between Sir Frank Heath and the Standing Committee was 
held on the 2nd March. On the 2nd June Sir Frank Heath's report was 
placed before the Standing Committee, and i't was resolved: “ That the New 
Zealand Institute offer its services to the Government to form a National 
Keseareh Council as recommended by Sir Frank Heath, provided the Gov- 
ernment pays the subscription to the International Research Council and 
any other expenses incurred." Further: “That in view of the extreme im- 
portance of Sir Frank Heath’s report, the Institute takes the liberty of 
offering Its services in any direction in which it can be of service," 

Extracts of the report as affecting the New Zealand Institute were sent 
to incorporated societies and to the Press. On the 3rd September the Scien- 
tific and Industrial Research Bill came before the meeting, and it was re- 
solved: “That the NeAV Zealand Institute hopes that Sir Frank Heath’s 
recommendation that the appointments to the Council of Scientific and In- 
dustrial Research should be made by the Prime Minister after consultation 
with the governing body of the New Zealand Institute will be given effect 
to." Tin’s resolution was forwarded by the Internal Affairs Department to 
the Secretary of the Department of Scientific and Industrial Research, but 
no action resulted. 

Anstralaskm Association for the Aclvanconent of i^ciejice. — Invitations 
were received from the A.A:A.S. to the 1926 Congress at Perth and Adelaide, 
and at a riieeting of the Standing Committee on the 8th July the following 
resolution was passed: — “That in the opinion of the Institute great advant- 
age would result to the scientific departments throughout the Dominion 
through representation of the departments at the A.A.A.S. meeting at Perth 
by scientific heads. The Institute, however, considers the importance of 
this less than that of the Pan-Pacific Science Congress." The Under-Secre- 
tary replied that Mr. Malcolm Fraser, Government Statistician, would repre- 
sent the Government at the A.A.A.S. meeting. The Institute did not send 
any delegates. 

Carter Bequest. — At a meeting of the Standing Committee held on the 
19th February, it was moved that a meeting be arranged between the Stand- 
ing Committee and the City Observatory Committee to consider the latter's 
proposals regarding the Carter Bequest. This meeting was held on the 2nd 
November, and was attended by Councillor Meadovrcroft, Dr. Adams, and 
Councillor Huggins, and members of the Standing Committee. The proposals 
which were submitted by the Committee to the last Annual Meeting formed 
the basis of the discussion, and finally it was resolved that a small committee 
consisting of Dr. Adams (Convener), Professor Kirk, and Councillor Hug- 
gins, be set up to confer on the matter and to report to the Annual 
Meeting. 


Board of AgrwuJtural College,— On the 3rd September it was resolved 
that Mr; M. A. Eliott be recommended as a member of the Board of the new 
Agricultural College, This resolution was forwarded to the Hon. Minister 
for Agriculture. 

Neif Zealand Institute Eepresentativc.—Mr. H. D. Skinner, who was 
awarded the Rockfeller Scholarship for Anthropology, and who was leaving 
for Amerjea, was appointed to represent the Institute at any meetings of 
the American Association for the Advancement of Science, and at any other 
scientific meetings he may attend while in America. ■ 

Signatures of CJieques. — On the 3rd September Professor H. B. Kirk 
was authorised to sign cheques, etc., in conjunction with the President or 
Hon. Treasurer. 
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BUSINESS AKISING FROM. REPORT OP STANDING 

COMMITTEE. 

1. Cost of Printing Tmlw^ptions. — Professor Kirk iTiove'd and 
Professor Farr seconded, That a committee consisting of the Hon. 
G. M. Thomson, Profcvssor Worley, Professor Parr, be ■appointed to 
report befoin the end of the meeting on the cost of printing the Traii- 
saetioiis in past years.’’ 

2. Finmicial Year. — On the motion of Professor Worley it was 
resolved that the' incorporated societies be asked to make the end of 
their finaneial year 31st October. (This automatically rescinds a 
previous resolution that incorporated societies should end their year 
■011 31st December). 

3. Uppsala University. — Dr. Cockayne suggested that as full a set 
of the Transactions as possible be sent to Uppsala University. 

4. Ho7i. Editor. — Mr. Hill moved, and it was carried, that tlie 
Hon. Editor be asked to attend the afternoon’s meeting. 

5. Representation on Tongariro National Parh Board. — After 
some discussion, and on its being pointed out that the term of office 
of President of the Institute was for only two years, Professor Kirk 
moved and Mr. Hudson seconded, '' That the Minister of Lands be 
reminded that it is the opinion of the Institute that it would make for 
'efficiency if it could elect its representative on the Tongariro National 
Park Board instead of its being represented by its President ex officio. 
(This course had been recommended by the President in his presi- 
dential address.) 

6. Sce^iic Reserves. — Dr. Cockayne moved that Adams IslamUt 
■and Disappointment Island in the Anckland Islands, be made scenic 
reserves, 

Tlie report of the Standing Committee ivas then adopted. 

lion. Trea surer Report and Balance Sheet. — Mr. MI A. Eliott, 
Hon. Treasurer, presented his report, and the statements following, 
■wliieli had been duly audited by the Auditor-General : — ■ 


HoxoeapvV Tbu^surer’s Report for the Year endixg 31st December, 1926. 

The balance-sheet for the year ending 31st December, 1926, shows a debit 
balance of £163/19/-, as compared with a credit balance of £263/13/8 on 31st 
December, 1925. This, however, ’was in a measure anticipated as mentioned 
in my previous report, and is o’wing to the liability for Volume 56 to the 
•Government Printer, amounting to no less than £1610, being brought into 
this year's accounts. 

Since the last Annual Meeting of the Institute, satisfactory arrange- 
ments have been made with a private firm of printers vrho have contracted 


=Ut was since learned that Adams Island is already under the Land 
Act a reserve for the preservation of native flora and fauna. 
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to print the annual volume of Transactions at a very considerable reduction 
in cost Tbe consent of the Minister of Internal Affairs has been obtained 
to tills arrangement, and also to the balance 'Cie to the Government Printer 
amounting to £1545, being liquidated in annual instalments spread over four 
years. It is anticipated, however, that this liability will be extinguisbed 
within three years provided that the Statutory grant remains at £1500. It 
should not be long, therefore, before our financial position will be in a very 
much sounder position than has been the case for many years. 

. The Trust Accounts continue in a satisfactory condition. The Carter 
Bequest capital now stands at £6404, showing an increase of £349 for the 
year. Funds as they accrue in this and other accounts, are being re-invested 
ill 5 per cent. Post Office Inscribed Stock, due 1929, bought at £96/12/6 to 
£98. Post Office Inscribed Stock for £400 purchased in 1922 for £388/8/4 on 
account of the Carter Bequest and Hector and Hutton Memorial Funds will 
mature during the year (1927) and it will be necessary to select a suitable 
re-iiivestmeiit. 

The books and accounts have, as customarily, been well and accurately 
kept by the Assistant Secretary. 


M. A. Eliott, 

Honorary Treasurer. 


New Zealand Institute. — Statement of Receipts and Expenditure for the: 
Year ending 31st Decembbe, 1926. 


Receipts. 

Balance as at 31st December, 1925 

Statutory Grant 

Levy, Volume 56, Incorporated Societies 

Publications Sold 

Authors' Reprints 

iLesearch Grant from Internal Affairs 
Research Grants Refunded by Grantees 
Interest at P.O.S.B. 

Endowment Fund — Interest on Investment 

Carter Bequest — Interest on Investment 

Carter Bequest — Books Sold 

Carter Library Legacy — Interest 

Hector. Memorial Fund — Interest 

Hutton M.£:niorial Fund — Interest 

Hamilton Memorial Fund Transfer to Bank of K.Z. 

Hutton Memorial Fund Transfer to Bank of N.Z. 


£ s. d. 
1,737 IS 1 
1,500 0 0* 

209 10 0 
44 14 7 

62 1 7 

716 7 9 

27 14 4 

48 17 8- 

18 13 1 
359 16 .2 
12 5 2 

6 2 6 ^. 
68 10 0 
62 3 1 
1 3 11 
39 12 1 


£4,915 10 0 
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Expenditure. 

£ s. . 

Crovemnient Printer 1,100 0 

Binding Books in Library 12 13 

Travelling Expenses 97 12 

Salary ...... 300 0 

Charges (Insurance, Bank Com., etc.) 7 0 

Petty Cash (Postages, etc.) 19 8 

Stationery (C. M. Banks) 1 6 

Volumes 2 and 3 purchased at auction) 4 2 

Hesearch Grants .... 737 12 : 

Hector Prize ...... 45 0 

Hamilton Prize 1 0 

Carter Bequest Interest Eeunvested 349 11 

Hutton Memorial Fund Interest Ke-invested 100 0 

Trust Funds Transferred to Accounts 27 18 

Balance as Under 2,112 4 10 


£4,915 10 0 


£ s. d. £ s. d. 

Balance in Bank of New Zealand 699 5 4 

Less Unpresented, Cheques 466 1 S 

233 3 8 

Balance in P.O.S. Bank 1,871 0 8 

Petty Cash in Hand ...... 8 0 6 


£2,112 4 10 


Made up as follows: — 

Df. Cf. 

£ s. cl. £ s. d. 

Library Fund 176 19 4 

Government Research Grants 555 7 1 

Endowment Fund Revenue Account 66 10 8 

Carter Bequest Books Sold 12 5 2 

Government Printer 1,545 9 9 

Outstanding Accounts SO S 2 

Institute "Working Account ‘ 163 19 D 

Balance as at 31st December, 1926 2,112 4 10 


£2,356 12 0 £2,356 12 0 


1-5 O O M O D3 tsS M O Ci CO O . 
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New Zealand Institute. — Statement of A'Ssets and Liabilities as at 
31st DEC!EMFEiiri926. 


LiciMlities. 


Carter Bequest Capital Account 
Hector Memorial Fund Capital Account 
Hutton Memorial Fund Capital Account 
Hamilton Memorial Fund Capital Account 
Carter Library Legacy Capital Account 

Endowment Fund Capital Account 

Carter Bequest Revenue Account 
Hector Memorial Fund Revenue Account 
Hutton Memorial Fund Revenue Account 
Hamilton Memorial Fund Revenue Account 
Carter Library Legacy Revenue Account 

Endowment Fund Revenue Account 

Library Fund 

Government Printer 

Government Researcli Grants - ...... 


£ s. cl. 
6,404 12 6 

1,184 18 1 

1,214 6 0 

48 7 11 

100 0 0 
397 17 0 

56 1 11 

20 10 4 

6 12 9 

4 11 7 

9 3 6 

66 10 8 
176 19 4 

1,545 9 9 

555 7 1 


£11,791 8 5 


Assets. 

Inscribed Stock 

P.O. Inscribed Stock ■ 

Cash in P.O.S.B. 

Casli in Bank of N.2 

Unpreseiitecl Cbeques 

Petty Cash in Hand 
Outstanding Accounts 
Carter Bequest P.O.S.B. Account 
Hector Memorial Fund P.O.S.B. Account 
Hiittoii Memorial Fund P.O.S.B. Account 
PTamiltoii Memorial Fund P.O.S.B. Account 
Carter Legacy P.O.S.B. Account 
Balance of Liabilities OA'er Assets 


£ s. d. £ s. cl 
7,568 2 11 

1.733 10 R 
1,871 0 8 

699 5 4 

466 IS 

233 3 S 

8 0 6 
80 8 2 
43 16 9 

20 10 4 

6 12 9 

52 19 6 

9 3 6 

163 19 0 


£11,791 8 5. 

To Balance £163 19 0 

.■B.yamined and found correct.— G'. P. C. Campbell, Controller and AVnditor-^ 
General. 
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New Zealat^d Institute.— Research Grants for the Year ending 
31st December, 1926. 


February 24 To 


Marcli 5 

26 


April 7 

May 21 

July 16 


September 9 


September 21 


99 

November 9 „ 

99 

99 

99 

99 

December 13 « 


December 17 „ 


Dr. 

Mr. Tomioir 
Mr. Powell 
Mr. Knapp 
Dr. Farr 
Dr. Denham 
Mr. Falla 
Mr. Finlay 

Dr. Farr 

Mr. Laing 
Dr. Malcolm 
Mr. Powell 
Mr. Short 
Mr. Wild 
Mr. Tonnoir 
Mr. Short 
Mr. Finlay 
Dr. Malcolm 
Mr. Archey 
Mr. Laing 
Dr. Allan 
Dr. Chilton 
Dr. Allan 
Mr. Archey 
Mr. Skey 

Dr. Hilgendorf 

Mr. Short 

Mr. McDowell 

Mr. Skey 
Dr. Inglis 
Dr. Parr 
Mr, Falla 
Mr. Short 
Professor "Worley 
Mr. Skey 
Mr. Knapp 
Dr. Chilton 
Mr. Jobberns 
Dr. Malcolm 
Mr. Laing 
Balance 


£ s. d. 
25 0 0 

37 10 0 

3 2 6 

6 4 3 

10 7 2 

30 0 0 


21 0 2 
24 11 5 
14 13 5 


23 

4 

9 

8 10 

0 

85 

0 

0 

2 12 

6 

25 

0 

0 

10 

0 

0 

16 : 

19 

4 

15 

0 

0 

5 

0 

0 

8 

6 

8 

5 

0 

0 

30 

0 

0 

20 

0 

0 

35 

0 

0 

5 

0 

0 

50 

0 

0 

20 

0 

0 

60 

0 

0 

6 

0 

8 

10 

0 

0 

28 

8 

11 

20 

0 

0 

30 

0 

0 

20 

0 

0 

3 

0 

0 

5 

1 

6 

30 

0 

0 

6 

4 

5 

33 

15 

1 

8 

0 

2 

555 

7 

1 


£1,353 0 0 
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£ s, d. 

548 17 11 

13 7 

50 0 0 

50 0 0 

25 0 0 

3 2 6 

24 11 5 

§5 0 0 

30 0 0 

26 10 9 

30 0 0 

35 0 0 

30 0 0 

20 0 0 

8 6 8 
40 0 0 

50 0 0 

15 0 0 

50 0 0 

15 0 0 

60 0 0 
30 0 0 

25 0 0 

10 0 0 
30 0 0 

10 0 0 
40 0 0 

10 7 2 

£1.353 0 0 


By Balance £555 7 1 


New Zeaea^^d Ixstitute. — Trust Accounts. 

Carter Bequest Revenue Account for the Year ending 31st December, 192(1 

Dr. \ C) 

£ s. d. 1 

To Interest Invested in 1 By Balance 

P.O. Inscribed Stock 349 11 2 i Interest 

Balance 56 1 11 | Interest P.O.S.B 

I Books Sold 

£405 13 1 I 


By Balance £56 1 11 


Hector Memorial Fund Revenue Account for the Year ending 31st 
Decemher, 1926. 

Br. €) 

£ s. d. 

To Balance 3 11 8 By Interest 

■ Prize (Mr, Skinner) 45 0 0 Interest P.O.S.B 

Balance ' 20 10 4 

£69 2 0 


By Balance £20 10 4 



£ s. d. 
68 10 0 
12 0 


£ s. d. 
31 0 4 

359 16 2 

2 11 5 

12 5 2 

£405 13 1 
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Hutton Memorial Ftmd Revenue Account for the Year ending 31st 

Deceniler, 1926. 


Dr. 


: Cr. 

£ 

S- 

d. 


£ s. &. 

1 By Balance 

41 

0 

3 

Interest Invested 

100 0 2 

Interest 

62 

3 

1 

Balance 

6 12 9 

1 Interest P.O.S.B. 

3 

9 

7 


£106 12 11 

1 

£106 

12 

11 



! 

1 By Balance 

£6 

_ 

9 

Hamilton Memorial Fund' Revenue Account for the Year e7icling 31st 




December, 1926. 




Dr. 

£ s: d. 

Cr. 

£ 

s. 

d. 

Prize (Marwick and 1 

By Balance 

.... 3 

14 

rr 

Finlay 

1 0 0‘ 

Interest 

.... 1 

8 

•7 

Balance 

4 11 7 1 

Interest P.O.S.B. 


8 

10 


£5 11 7 


£5 

11 

7 



1 By Balance 

.... £4 

IT 

7 

Cai'ter Library Legacy 

Revenue Account for the Year ending 

Slst 




Decemder, 1926. 




Dr. 


Cr. 

£ 

s. 

d. 



By Balance 

.... 3 

0 

7 



Interest — Public Trustee 2 

10 

0 



Interest 

3 

12 

6 



Interest P.O.S.B. 



5 



Balance 

£9 

3 

6 


The report was adopted. 

Overdme Accounts . — It was moved by j\Ir. Eliott, seconded by 
Professor Kirk, That a surcharge of 20 per cent, be made on all 
accounts issued by the Institute, this charge to be remitted to all who 
pay the accounts within two months. 

Manmvatu Philosopliical Society. — Mr. Eliott made a statement 
in regard to the position of this society, and anticipated greater pros- 
perity in the future. 

Carter Bequest . — A letter was received from Dr. lidams, convener 
of the joint committee of the Institute and the Observatory Commit- 
tee set up by the Standing Committee on the 2iid November, 1926, as 
follows : — 

The President, 

New Zealand Institute, 

Wellington. 

The preliminary question is as to whether the Citj^ Telescope is adequate 
as a Carter Memorial Telescope. The Committee is of opinion that it is. 
None the less, a few years' experience with this telescope might show that 
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a larger telescope could be efficiently used in the neighbourhood of Welling- 
ton, and the accuniiilating Carter Fund might then be in a position to furnish 
such a telescope. The Joint Carter Committee in 1921 had this in view_^m 
proposing' that a dome should be built siutaole for a larger telescope. If it 
is agreed that the telescope is adeQuate, then two possible courses seem to 

be 'open: — _ 

(1) A course already proposed by the Institute, namely, that the City 
Council should hand, over the City Telescope as a Carter Telescope, and to 
give a site, the Institute giving from the Carter Fund £2,500 to £3,000 to 
build an Observatory. Under this proposal the Observatory would be admin- 
istered by the CaiTer Observatory Committee, appointed in part by the City 
Council, and in part by the Institute. To this plan the City Council demurs, 
unless the City Council representatives are conjointly with the Institute, 
trustees of the. Observatory. 

(2) That the Institute, as Carter Trustees, should buy the City Tele- 
scope at the price paid by the City Council, the Council giving the site, and 
the Institute as Carter Trustees, managing the Observatory- 

C. E. Adams, 

25tli January, 1927. Convener. 

Professor Kirk moved and Professor Segar seconded, '' That I'he 
second plan in the above report be adopted. ” Professor Parr moved 
and Professor Park seconded, ' ' That consideration of the motion be 
deferred until the afternoon.’’ This motion was carried. 

Subsequently it was moved by Mr. Eliott and seconded by Mr. 
Hill and^ carriecl, That provided (1) the Board is assured by ade- 
quate legal opinion that the course proposed is in accordance with the 
provisions of the trust; (2) that the amount to be expended by the 
Carter Bequest shall not exceed £500 for the telescope and £3000 for 
the building; (3) that full and proper provision be made by the New 
Zealand Astronomical Society or other responsible body for the upkeep 
and work of the Observatory and that the Carter Bequest shall not 
be called upon in any way to provide for this, the proposal 2 of the 
joint committee be adopted, and that in terms thereof an agreement 
with the Wellington City Council be finalised.” 


RESEAUCH GRANT REPORT. 

Repoet of Reseakch Geaxt Committee. 

The Committee reports that for the unallotted balance of the Research 
Grant for 1925 applications were invited early in the year and five were 
received for a total amount of £170. Of these the Committee recommended 
that grants be made in four cases to the amount of £155. 

For grants from the amount voted in 1926, eleven applications for new 
grants of a total amount of £960 were received, and one for the transfer of 
a grant already made. 

The Committee approved of the transfer and I'ecommeiided grants in six 
cases to the amount of £525. One application has not yet been decided upon 
pending further information from the applicant. In the remaining four 
cases the Committee was unable to recommend the grants asked for. 

Reports or interim reports have been received from those holding grants 
and abstracts of these, kindly prepared by the Assistant Secretary, are 
appended. From these it will be seen that In one or two cases little or no 
progress has been made for reasons stated, but in the large majority of cases 
good work lias been done and satisfactory results attained. 

The Committee is of opinion that the research grants made through the 
New Zealand Institute have produced very satisfactory results, and have led 
to the prosecution of many lines of scientific investigation that would not 
have been undertaken otherwise. 

Chas. Chiltox, 

Chairman. 
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RESEARCH GRANTS. 

Report for the YkAl endh^^g 31st December, 1926. ^ 

Dr. H. H. Allan^ was, in :^''92'A^Taiited £50 for research on Mt Egmont 
Forest. He reports that a generai'stndy of the forest on the south-east, the 
east, and the north-east areas, and portion of the Ponahl Range has been 
made, and a preliminary^ examination of the forest on the western side. 
Herbarium and garden material for the elucidation of certain problems has 
been secured. I.eports are in preparation on the general ocology of llie 
forest and its various associations, and on the epiphytic, bryophytic, and 
lichen content', and their significance to silviculture. It is hoped to com- 
plete the work by the end of 1927. Expenditure for the year amounts to 
£13/18/6. 

Dr. H. H. Allan was, in 1923, granted £30 for research on cocksfoot and 
ryegrass. He reports that work has been hampered by the season, a large 
portion of the area devoted to, ryegrass being floocled, and nincli had to be 
restarted in another locality. Work has been continued along the lines of 
previous reports, and a good deal of work on the germination of various 
strains has been accomplished, and from the germination work a great num- 
ber of individual plants have 1 een secured for further study. From tire 
nature of the work only preliminary accounts can be published for some 
time to come, but no further grant will be necessary. Expenditure for the 
year amounts to £4. 

Mr. G. Archey was, in April, 1926, granted £40 for the study of new 
species of New Zealand Centipedes and Millipedes. He reports that a 
microscope has been purchased and the work is now proceeding, but no paper 
is yet ready for publication. The expenditure to date has been £32/0/8. 

Mr. G. Brittin was, in 1919, granted £100 for research on fruit-tree 
diseases. He reports that the experiments of manuring with blue lupin, fol- 
lowed by lime, have proved most satisfactory. A comparison between the 
trees thus manured and those not treated showed that the former showed 
more growth, that the fruit-buds were stronger and more evenly spaced, and 
were less affected by bud-dropping, proving that by keeping the trees in 
strong growth they were more able to resist disease. The usual routine work 
of pruning and spraying -was again carried out, and the results have proved 
satisfactory, brown rot being practically non-existent. Expenditure for the 
year amounts to £4/19/1. 

Dr. Chilton -was, in December, 1925, granted £100 to supervise a research 
of the food-supply of marine fishes to be carried out by Mr. E. W. Bennett, 
M.Sc. He reports that the work has been carried- on without a break, an 
average of 20 hours per week being devoted to the research (exclusive of 
evening work and< related studies). It was found at the outset that before 
quantitative, seasonal, and other such studies could he undertaken, it was 
necessary to know precisely what species of food-providing organisms occur 
in New Zealand, and that for a start specialisation in one group would 
be essential; attention has, therefore, been so far confined to the most im- 
portant group, the Copepoda (exclusive of parasitic species). It was found 
that the New Zealand species of this group had been only ver^" imperfectly 
studied. With the assistance of the Hon. G. M. Thomson, Mr, Maxwell 
Young and Professor Speight, an extensive collection of papers and works 
dealing with the Copepoda, has been brought together, and a catalogue of 
alb known species in New Zealand has been drawn up on the lines of Hut- 
ton’s “ Index Faunae Novae Zealandiae.” This list with a bibliography and 
historical account has been read before the Philosophical Institute of Canter- 
bury under the title, '' A List of Free-swimming Copepoda of New Zealand.” 
Observations have also been made on the fresh-water Copepoda, and a paper 
read on the ‘‘ Biology of the Calanoid Boeclcella tnarticulatcL Extensive 
collections have been made and are stored in the Biological Laboratory of 
Canterbnry College, Expenditure so far amounts to £34/0/3. 

Dr. K. M. Curtis was, in 1920, granted £100 for research in parasitic 
mycology. She reports that the research ivork on the. brown rot of stone- 
fruit was completed last year, and the results were placed before the Science 
Congress in Dunedin. The paper is now in the Press. The whole of the 
grant except 4/8 was expended, chiefly in books. 
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Mr. W. C. Davies was, in 1921, granted' £50 for research in soil bacteria 
and protozoa. He reports that investigations have been carried out during 
the year chiefly concerning the correlation of the bacterial counts with the 
relative fertility of a number of soils in the Nelson district. A paper deal- 
ing with one aspect of the work will shortly be forwarded to the Journal 
of Science and Technology. The vrhole of the grant is expended. 

Professor H. Gr. Denham was, in 1925, granted £115 for research on the 
Low-temperature Carbonisation of Brown Coals. He reports that the investi- 
gation has not yet started, but arrangements have been made with a gradu- 
ate to begin work on the subject in February. Expenditure amounts to 

£10/7/2. . 

Professor T. H. Easterfield was, in 1921, granted £200, and in 1926 an 
additional £100 for research on the cool storage of fruit. He reports that 
the work has followed closely on the lines of the previous year, and has 
definitely shown that the trouble commonly known as internal breakdown 
or flesh collapse is primarily due to low temperature, but that a moist atmos- 
phere greatly/ increases the intensity of the trouble. The work has extended 
to varieties of apples not experimented with in previous seasons. The results 
of the investigation have been published in a Bulletin of the Cawtliron Insti- 
tute. Expenditure amounts to £216/1/4. 

Professor C. C. Farr was, in 1921, granted £15 for research on the 
physical properties of gas-free sulphur. He reports that work has proceeded 
as far as time and opportunities have pei'mitted. It is believed that a sample 
of sulphur freer from gaseous impurities than any previous sample has 
been prepared, and its properties are now under examination. It is, how- 
ever, hoped to improve still more. The expenditui'e to date has been £10 
1 / 11 . 

Professor C, C. Farr was, in 1924. granted £250 for research on the 
occurrence of Helium in New Zealand. He reports that during the year work 
has been carried on actively. Many samples of gas which had been previ- 
ously collected have been examined, and the existence of helium in all the 
samples has been proved. In this way the apparatus; has been tested and 
some minor alterations which have suggested themselves have now been 
made. A new air compressor has been installed at Canterbury College 
which supplies an abundance of liquid air in a reasonable time, and this 
has greatly facilitated the carrying on of the work. The expenditure in- 
curred to date is £118/4/9. 

Mr. H. J. Findlay, in 1923,. w'as granted £100 for research on tertiary 
mollusca. He reports that the report on the Mollusca gathered by the mem- 
bers of the Chatham Island Expedition has been forwarded to the Editor of 
the Transactions for publication. He is still at work on the Turridae, but 
lacks sufficient Australian material. Most of the year's work has been put 
into an extensive thesis dealing with the wdiole of the New Zealand Mollus- 
can Fauna, both Tertiary and Recent, ^iid entitled, A Further Commen- 
tary of New Zealand Molluscan Systematics.” This has gone forward as a 
thesis for his D.Sc. Degree. Two more papers will appear in the Transac- 
tions. The wdiole of the grant has been expended. 

Mr. F. W. Poster, in 1923, was granted £25 for collating the notes, 
etc., of the late Sir David Hutchins. He reports that he is still engagetJ 
on the Section on the Exotic 'Trees and Plantations, and has incurred no 
expenditure. 


Dr. F. W, Hilgeiidorf, in April, 1926, was/ granted £50 for co-ordinating 
agricultural experiments. Pie reports that the amount of the grant was ex- 
pended in the purchase of a calculating machine for calculating the results 
of manurial experiments. The machine arrived from America in September 
and work has been commenced. 

Mr, H. Hill, in 1925, was granted £50 for completing a survey of the 
Taupo -Plains to test the prospects of artesian wvater supply. He has for- 
warded a comprehensive report accompanied by maps and sketches. His 
expenditure for the year has been £23/2/-, He has consulted a very capable 
artesian well-sinker who has studied and tested his Heretaunga artesian 
well-system, and his opinion is that £100 wmiild enable complete tests to be 
made for water in places indicated by Mr. Hill. 

Dr. Inglis was, in 1923-25 granted £55 for research on essential oils of 
native plants. He reports that the programme of work carried out during 
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the year includes that on black -pine and pepper plant, Bacrydmm Mfornie, 
Metrosideros silver pine, white pine and totara. A paper has been prepared 
on Dacrydium hifonne and should be ready for publication next year. It has 
been difficult to obtain proper supplies of black pine leaves, and the investi- 
gations on this and on the pepper plant are being continued next year. 
Expenditure amounts to £1 6/7/7.^'' 

Mr. Gr. Jobberns was, in April, 1926, granted £50 for correlation of 
shore-platforms of the north-east coast of the South Island. He reports that 
field-work has been done as far north as Stonyhurst. A paper on the Moto- 
nau Plain was read before the Philosophical Institute of Canterbury, but 
publication is being withheld pending investigation of the coast further 
north, this being necessary before any accurate correlations can be made. 
It is hoped to get most of the work on the Marlborough section of the coast 
completed early in 1927. Expenditure during the year amounts to £6/4/5- 

Mr. P. V. Knapp, in 1925, was granted £25 for collecting Maori Arti- 
facts. He reports that at the northern end of Fisherman’s Island in the 
estuary of the Waimea River he has discovered a number of interesting 
and rare implements used by the canoe-workers in their building operations. 
He had hoped to locate canoe slip, but so far has not been successful. 
Expenditure amounts to £8/4/6. 

Mr. R. M. Laing, in 1924, was granted £100 for research on New Zea- 
land Algae. He reports that during 1925 he studied the literature published 
in respect to New Zealand Algae, and as a result he published a paper to 
appear in Volume 57 of the Transactions. This year he has been engaged 
in adding to and classifying his collection, and certain specimens have 
been sent to Sweden and to Kew for description and identification. He has 
written a paper on the External Distribution and Relationships of the New 
Zealand Seaweeds, and this is to be published in the Transactions. He has 
had some correspondence during the year regarding The; commercial use ol 
seaweeds, hut so far nothing definite has resulted. The Japanese trade was, 
in 1914, in seaweeds, particularly, Porphyra, valued at annual rate of 
£800,000. Expenditure to date amounts to £51/17/1. 

Dr. J. Malcolm, in 1918, was granted £30 for/ research on the Pharma- 
cology of New Zealand Plants. He reports that during 1926, owing to the 
pressure of other work, nothing could be done on this research, but he is 
still hopeful that it may be used when the new pharmacological depart- 
ment of the new medical school is in working order. He is prepared to 
refund the unexpended portion, namely £10, if desired. 

Dr. Malcolm, from 1918-26 has been granted £631/3/7 for research on 
the food-value of New Zealand Pishes. He reports that vitamin experiment 
tests have been made on the application of recently-published methods and 
valuable results were reached. Two new samples of mutton-bird oil were 
examined by rat experiments,/ and the presence of vitamin A in this oil was 
confirmed- ALso fresh Stewart Island oysters, examined in mid-winter, 
proved to be rich in this. 

Dr. E. Marsden, in 1924, was granted £60 for seismological research. He 
reports that as yet no work has been done on this question, but Professor 
Parr is making enquiry in Japan as to a local earthquake recorder. It was 
hoped that work could be carried out with the Eotvosi Torsion Balance in 
the direction of a gravity survey, but unfortunately it was found that a much 
larger sum would be required. No expenditure has been incurred. 

Mr. P. H. McDowall, in 1924, was granted £60, and in 1926 an additional 
£20, for investigation of the Ngaio Oil. He reports from London where he 
is continuing the research in the London University that he has a paper 
almost ready for publication, and it is to be submitted to the Chemical 
Society in the near future. He has forwarded a summarised account of 
the results so far obtained, some of which w’ere publislief! in -the Journal of 
the Chemical Society, 1925. Expenditure to date amounts to £58/8/11. 

Mr. W. J. Phillips, in 1924, was granted £30 for research on the life- 
histories of New Zealand Pishes. He reports that during the year he has 
visited West Oxford, Lake Forsvth, and River Styx in .North Canterbury. A 
special visit has been made to Masterton and Pahiatua. Three papers were 
published during 1926, one in the Transactions on Galaxias hurrow sins Fhil- 
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lipps, one in Nature on Fresh Water Fislies of New Zealand, and additional 
notes on these were published in the NevvV Zealand Joiinia.1 of Science ami 
Techiioiog-y. Other articles are in course , of preparation. Expenditure to 

date is £20/13/". . . ■ orA 4.1 1 

Mr. A. W. B. Powell, in 1925, was granted £50 for a survey ot the mol* 

liiscaii fauna of Manakaii Harbour. He reports that the microscope pur- 
chased with portion of the grant has been of great assistance in the sort- 
ing of marine dredgings. Two papers have been compiled during the pre- 
sent year since receipt of eciiiipment. One entitled, “ Mollusca from 100 fath. 
off L^telton with descriptions of four new species, and also a Pliocene 
Fossir’ was published on 22nd October in the Records of the Ganterbiiry 
Miiseuni. A second paper on Mollusca from '23 fatli. 'Uff Aliipara will be 
published in Yolume 58 Transactions New Zealand Institute. Much pre- 
liminary sorting of other material has also been accomplished and results 
will be'fortliconiing next year. Expenditure amounts to £37/12/7. 

Research Committee, Auckland, was in 1925, granted £65 for. an ecologi- 
cal survey of the Waitemata Harbour. Mr. Falla, Hon. Secretary, reports 
that the committee consists of Miss Crookes, Messrs. Archey, Falla. Griffen, 
Powell and Graham. Its aims are (a) to list and classify the existing 
flora and fauna of the area which has been tentatively fixed as extending from 
Riveriiead to Poniii Island at the eastern entrance of the harbour, Motiihi 
at the north-east and Rangitoto Beacon at the north; (b) to determine as 
far as possible the seasonal changes in the life of the area, and the relation- 
ship of one form to another. 

The fisheries branch of the Marine Department has sanctioned the 
taking of specimens of fish at any stage of development, and; the material 
collected should provide useful data regarding the distribution of food fishes. 
The Committee forwarded to the Standing Committee of the Institute a 
report on the question of the economic value of cormorants. The expenditure 
to date is £30/2/6. 

Mr. H. F. Skey, during the year, took over the research on Upper Air, 
which had been commenced by Captain Isitt, who had been transferred to 
England. The balance of the grant then was £36/10/9. Mr. Skey. reports 
that since July 25 flights have been observed in the Christchurch Domain 
and the results have been vrorked out, plots and velocities graphed, and from 
22 of the flights the average results have been tabulated, and he forwards 
a copy of the table and graphs. Bad weather has interfered with the obser- 
vations, but he expects to get a better summer series. Expenditure to date 
is £15/15/. The Department of Scientific and Industrial Research has asked 
permission to borrow apparatus used in this research during February for 
observations at Sockburn, and this has been granted. 

Mr. W. F. Short was, in 1925, granted £100^ and in 1926 an additional 
£75, for a research ouj the constitution of Ne'w Zealand Essential Oils. He 
reports that all the essential apparatus has not yet come to hand and work 
has been confiiiecl to general preparation for the research, and more especi- 
ally to micro-analysis. He expresses his gratitude to the Institute for its 
generous assistance in making such a research possible. Expenditure to 
date is £95y''19/l., 

Mr. A. B. Tonnoir was, in 1925, granted £50 for a research on Glow- 
worms. He reports that observations were made at Waitomo Caves, Neho- 
tupu, Port "Waikato, and then again at' Waitomo, where 450 worms were col- 
lected and brought alive to Christchurch, where they w'ere placed in an iinder- 
grouiid chamber wTiich had been specially built for the purpose in the Canter- 
bury Museum ground. The specimens placed in the tunnel did not survive long, 
probably on account of some noxious substance contained in the concrete 
roof. Theroofwas, therefore, partly replaced by frames supporting grass sods 
and some niches were excavated on the sides of the entrance pit. Several fur- 
ther lots of worms got acclimatised to the modified tunnel. Mr. Tonnoir regrets 
that, owing to his appointment as Field Entomologist at Cawthron Institute 
he had to suspend operations in the meantime, but hopes next spring to 
resume Avork. He Is sorry that the tunnel which Avas built and Avhieh 
absorbed a great part of the grant, will now be useless to him and he Avill 
probably liaATe to apply for a further grant to erect one in Nelson Total 
expenditure IS £43/8/9. 
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Professor V. P. Yv^orley was, m.4923; gTantecr£25, 'and in 1925 aii' addi- 
tional £25, for research on the cheraistry of essential -oils and other products 
of the New Zealand flora. He reports that he has now a student available 
to work on Melicope tevnata. ajad during January he will bei collecting ma- 
terial for this. The expenditure Wdate is £19/ V-. 

Professor Yvh N. Benson was. granted, in 1925, £50 for .preparing rock 
sections of the Dunedin region. Pie reports that rock-niicroslides are being 
iiiacle a,t a cost of from £20-£25, and more 'will be required later on. So far 
none of the grant has been expended, but the whole of it will be reqiiiretl 
soon. 

The following grantees have not forwarded a report of their 
work: — 

Dr. Adams, granted £200 for research on Southern Stars. 

Dr. Farr, £30, for Radium Emanation and Goitre. 

Mr. H. Hamilton, £30, for research on Cave Fauna. 

Mr. B. K. Lomas, £25, for research on Intelligence of School Children. 

Professor Sperrin-Joiinson, £100, for Mosquito-Control. 

Dr. J. A, Thomson, £100, research on Chemical Cljaracter of Igneous 
Rocks. 

Messrs. Wild and Tankersley, £25, for Soil Survey in the Manawatii 
District. 

On the motion of Dr. Chilton, seconded hy Mr. Wright, the 
report ivas adopted, 

LIBEAKY COMMITTEE’S EEPORT. 

The Library Committee begs to submit its, report for 1926. 

Eleven new exchanges were recommended, mostly in the fields of 
Biology and Geology. The list is given in the Institute’s Annual Pteport. 
The binding of periodicals is proceeding as far as funds permit, and it was 
recommended specially to proceed with the Transactions of the Australian 
Royal Societies the Royal Society of Edinburgh, the Linnean Society, the 
Geological Survey of India, and the U.S. Journal of Agricultural Research. 
Missing numbers of sets are being applied for. , The Conimittee would stress 
the importance of prompt application for the replacement of missing num- 
bers as lapse of time renders this much more difficult, and also holds up the 
binding. 

The Bombay Natural History Societj^ which has received our 
Transactions regularly has failed to reciprocate since 1895, and now pleads 
that it cannot afford to exchange. They have been requested to send what 
they can in exchange for what they have already received. 

It was recommended to present a partial set of the Transactions, so far 
as they are available, to the Wellington Training College. 

In response to a circular issued by the Assistant Secretary relating to 
the lending of periodicals to members interested in special subjects, some 
encouraging replies have been received, which should lead to fuller use being 
made of the valuable library wdiich the Institute now possesses. 

The library accommodation, wdiich has been greatly extended, is now no 
more than adequate, the provision for the future continues to cause anxiety. 
The proposal of the Department of Scientific and Industrial Research for a 
central scientific library, of which the Institute’s library -would form a 
nucleus, is a doubtful one which will require serious consideration in the 
near future. 

The Committee stresses the importance of proceeding without delay 
with the publication of Mr. Archey’s Catalogue of Scientific Periodicals. 
This important work, which has so long been looked forward to vrill be 
of immense value to all research workers in New Zealand. 

D. M. Y. SOXEXIEETILLE, 

Hon. Librarian. , 

19th January, 1927. 

On t'lie motion of Dr. Thomson, seconded by Dr. Cliilton, the 
report was adopted. 
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GREAT BARRIER REEF vSieMMITTEE ’S REPORT. 

Six meetings of the Committee were held during the past year. 

Bexitlh of Scie 7 itific Director. — During' the past year the Committee has 
suffered a severe loss by the death of^Mn Charles Hedley, the Scientific 
Director. Mr. Hedley was in Sydney “making arrangements to attend the 
Pan-Pacific Science Congress in Japan. He was in his usual state of good 
health, but contracted an illness which resulted in heart failure from which 
he died on ISth September last. 

Ncic Memhers of Committee, — Dr. P. S. Clarke, Captain J. A. Edgell, 
and Mr. T. L. Jones, have been appointed members of the Committee. 

Boring Operatio7is. — The Victorian Government provided a complete 
Calyx-boring plant, also a plant for shallow boring. In April, 1926, the plant 
was transferred from Cairns to Oyster ,Cay. A large hut was erected on 
the island and tanks and water shipped over. The work of erecting the 
plant and boring were carried out by the Goldfields Diamond Drilling Co. 

Boring was commenced on May 6th, and work ^vas carried on for four 
months during which time casing from . 7 inches to 5 inches was forced 
down to 580 feet, and boring rods probed a further 20 feet. As the Com- 
mittee did not have sufficient funds to meet further operations with 4 inch 
casing it w^as decided to cease work, withdraw the casing and remove the 
plant. Accordingly the plant wras transferred to Melbourne in September. 
Coralline material extended from the surface to 427 feet, when a quartz sand 
loosely aggregated was encountered. No corraline material appeared in the 
quartz sand which was of a greenish colour due to glauconite or greenolite. 
The sand extended to 600 feet without change. The old rocks had not been 
reached. 

Investigations. — Mr. F. Jardine carried out topographical and geological 
investigations on the coastal area extending from Towmsville tO| the Burde- 
Idn Paver. He concluded that the marine deposits had not been eleA'ated 
more than 20 feet. 

Mr. P. C. Morrison furnished a report on the Barrier Reef Plankton 
Collections. Mr. G. Stanley is preparing papers on the geology and physi- 
ologj" of the Whitsunday Islands and adjacent coast. 

Biological Expedition. — The committee decided to spend a sum not 
exceeding £1,000 on a biological expedition to investigate the ecology of a 
coral cay, co-operating with a party of three) or four from England which 
expects to raise a further £500. Two or three Australian Zoologists would 
accompany the party which would operate for a year. The Low Isles were 
suggested as a base. 

Financial Statement. — This was submitted to the Committee on the SOtli 
September, 1926. 

£ s. rl. 

Receipts .... .... .... .... 4471 17 11 

Expenditure .... .... .... 3937 7 10 


Balance in Hand £534 10 1 

IV. R. B. Oliver, 

N.Z. Institute Representative on the Committee. 

On the motion of the Hon. G. M. Thomson, seconded by Mr. 
Eliott, the report mas adopted. Dr. Thomson moved and it was 
carried, “ That Mr. Oliver be reappointed representative on this 
Committee.” 


PAN-PACIFIC SCIENCE CONGEE SS REPORT. 

On the motion of Dr. Thomson, seconded by Mr. G. V. Hudson, 
it mas resolved that a vote of thanks be Recorded to Dr. Farr for his 
full and al)le report on the Pan-Pacific Science Congress, 1926. 

On the motion of Mr. Hill, seconded by Mr.' Hudson, it mas 
resolved that the report be published in the Proceedings of the New 
Zealand Institute. 
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REPORT ON .V VISIT TO JAPAN 

As Delegate fkom the New Zeaej^nd iNSTiTrTE to the Third Pax-PacifiC 
CONFICRENCE, OblTOBER-NoVEMBEB, 1926. 

{By 0. Coleridge Farr, D.Sc., FJN.Z.lnst.') 

As a delegate from the New Zealand Institute, I had the honour and 
great pleasure to visit Japan on the occasion of the third Pan-Pacific Scien- 
tific Congress which was held there, and now desire to report on that visit. 

As a Physicist and from a scientific point of view, I confined my atten- 
tion solely to Physics,) Geophysics, and cognate hranclies of knowdedge. My 
report will, therefore, relate to these alone, and I shall leave other delegates 
to make such remarks as they may think necessaiT on the branches of 
science’ which interest them. 

Before, however, dealing with the main subject of the report, I desire 
to make several observations of a general character. 

The organisation of the meeting w'as remarkable for its completeness 
and thoroughness, and is a great credit to those who had to do with its 
development. On entering Japanese waters at Nagasaki, a port at least 850 
miles from the City of Tokyo, where the meeting was held, we were met 
by an emissary from the Conference — Dr. Oshima — and from then till the 
moment of sailing again from the same port four w’-eeks later we were not 
without the assistance of honorary guides, who were Japanese gentlemen, 
who could speak English fluently. I believe similar guides met every 
arriving oversea party at their port of arrival, and that each party was 
also “ shepherded in the same way as we were throughout the tour. The- 
amount of strenuous effort on the part of the guides must have been tre- 
mendous. They took control of all the baggage — and I did not hear of a 
single instance of loss — they made all the necessary arrangements regard- 
ing sleeping berths in the| trains, they provided meals wfiiere the travelling- 
was done in trains which had no dining-car, in fact they saw to all details, 
and seemed to leave nothing whatever to chance. The benefit of this in a 
land with a foreign and absolutely unknown language cannot be imagined, 
and only became apparent to us on those occasions when — ^breaking away 
from our guide^ — we attempted to make our own way about in some of the 
cities. Progress then, if not impossible, became exceedingly slow. The 
people one met were courtesy itself, but could not understand what was 
wanted, nor could we understand their answers, and it was therefore neces- 
sary to light at length upon some person who did understand something 
of the language one was speaking. 

In all other respects the organisation of the meeting was at an equally 
high level. 

Japanese Coiirtesj !. — Perhaps it may not be out of place to make a few 
observations upon this delightful feature of Japanese life which impressed 
itself upon so many of us upon very numerous occasions. The Japanese 
seem — as was stated by a speaker at ono of the functions that were held — 
to be a nation of gentlemen — they appear to be as courteous amongst them- 
selves as they certainly were to us. One could notice the most polite meet- 
ings and partings of Japanese who did not know they were being observed. 
The' school children that one met — and they were everywhere to be seen — 
were friendly and orderly amongst themselves, and prettily responsive to 
gi'eetings from us. I heard of no unpleasant incident, but I, myself, had 
many examples of courtesy -which would be exceptional in some other parts 
of the world. Not once nor twice, but many times, I have asked my way 
to a place from a person who understood what I w^anted, but wdiose answer 
I was unable to comprehend. On every such occasion he would answ'er, “ I 
will show you,’’ and would go perhaps half-a-mile out of his way to do 
so. Or if a Bikisha or motor-car -was available he -would call it and give 
directions to the man. Courtesy seems to be a natural and very pleasant 
trait in Japanese character. 

The Bcientilio Aspect of the Meetmg, — If the, Congress left anything at 
all to be desired it w^as more time for the reading and discussion of papers. 
Ill all some four hundred papers -were sent in, -which had to begot 
through in ten days. This necessitated very strict time limits being Im- 
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posed upon authors and speakers, and. it was/ a very .exceptional paper that 
could he given more than 10 minutes. 'Though, no doiiht, it would be well 
to have more time, yet such restriction Is not so had as it might seem. 
Fairly complete abstracts were available,' and -were often read in place of 
the paper. These abstracts were printed and distributed on the morning 
or afternoon that any particular paper came on, and it could thus ba seen 
in advance what the paper was about, and as all the delegates were staying 
at the same hotel in Tokyo, there were many other opportunities for dis- 
cussion. It was in the hotel that some of the most valuable discussions took 
place, between perhaps the author of a paper and others who might be inter- 
ested. It is often the case in scientific meetings such as this, that informal 
discussions arising perhaps out of papers read are more productive of good 
than the actual hearing of the papers. To appreciate fully the work described 
by an author in a written paper, it is necessary to read and study the paper 
and in Physical and Mathematical Papers it is freauently important to work 
out anew the author’s mathematical reasoning. For this the publication of 
the paper is essential, and in the present case most, if not all of the papers 
read, will, in due course, be published. And so it is that although the num- 
ber of papers offered was very large for the time available, yet I think all 
the delegates felt that this did not militate against the success of the meet- 
ing to tile extent which it might have been expected to have done by those 
who were not present. In future meetings it may, perhaps, be well if a 
previous censorship of papers is instituted, so that only those of outstand- 
ing importance, shall be read. 

C07istitution of the Congress . — Up till the present meeting I believe the 
meetings of the Conference have been conducted without any very definite 
constitution or by-laws, such being, left to the President, and to the discre- 
tion of those organising the next forthcoming meeting — that is to say to 
the Local Organising Committee at the place of meeting. At the Tokyo 
meeting just passed, however, a definite ‘Constitution and By-laws were 
drawn up, and received the approval of the Conference as a whole. By this 
Constitution, the name of the Conference is now The Pacific Science Asso- 
ciation/* and its meetings are to be held at intervals of not lessi than two 
and not more than five years. The Constitution consists of fifteen clauses, 
of which Clause 4, relating to the Constitution of the Council, is probably 
the most interesting and important from the point of view of the New 
Zealand Institute- The administrative work of the Association is arranged 
to be carried on by a Council of not more than fifteen members, the seats 
oil which Council are allocated to “ Countries/* of which eleven or 
twelve are named in the Constitution, leaving three or four vacancies for 
countries that may at some future time desire to come in. The countries .so 
far named are: United States of America, Canada, Australia, France, Great 
Britain, Hawaii, Japan, Netherlands, Netherlands Fast Indies, Nevr Zealand, 
Phillippine Islands, and Bussia, and for these countries, the country shall 
be represented on the Council by one member for each country, who sheJl 
be elected by its National Research Council, or by some other scientific 
organisation of recognised standing. The scientific bodies thus having elec- 
toral powers are named in the Constitution, and in the absence at present of 
a National Research Council, the Nw Zealand Institute has been named for 
New Zealand. 

Amongst the by-laws which consist of fourteen Articles, tliere is one 
(Article 7) for which perhaps we may be grateful. It provides that the 
usual Language of the Congress shall be English. 

Other than these matters, there does not seem to be anything in either 
the Constitution or in the By-laws of sufficient local interest to draw atten- 
tion to. 

'['■'isits to Bcientific I^istitutions. — This journey to Japan presented excep- 
tional opportunities for visiting and obtaining information about the activi- 
ties^ of any particular Scientific Institution there in whose work one might 
be inteiested. In most cases visits of a large body of delegates to these 
institutions was a part of the programme of the Congress, but at such visits 
the greatness of the numbers present prevented many questions being asked, 
or much individual attention being given to any particular visitor. They 
were, however, most valuable as they showed all who took part in them 
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how much Japan was doing in the cause of science. One had, however, only 
to express a wish , to see any particular institution, and a more or less 
private inspection of It ^vas mo^' willingly and most courteously arranged. 
In this more complete way one 5feas enabled to- see many most iiiteresting 
organisations, the work of some of Which will now be referred to. 

The Aeronautical Research Institute at Tokyo . — This Institute is, and 
always has been, a part of the Imperial University of Tokyo. The first of 
the Ordinances which govern it states that the Aeronautical Research Insti- 
tute shall be attached to the Tokyo Imperial University, though its present 
location is some 'miles from what is actually the Imperial Unlversitj 
Building. 

It concerns itself with the investigation of all subjects relating to aero- 
nautics, a term which it wisely interprets in a very broad manner. It is 
a development of the “ Investigation Committee on Aeronautics," wdiich was 
founded under the chairmanship of Dr. A. Tanakadate in 1916. The Re- 
search Institute dates from 1918, and like most other Tokyo institutions 
was very seriously damaged by the 1923 earthquake. It is, however, rebuilt 
sulllciently to enable work to be carried on there pending the completion 
of a 3nuch larger and more complete Institution at another part of the city. 
Much might be said about this institution, but in the limits of a report 
only a few of the points wdrich were most interesting to myself can be 
referred to. The w'ork of the Institution is divided into twelve Depart- 
ments, which are as follows: — 

The Departments of Physics, Chemistry, Metallurgy, Materials, AVind 
Tunnels, Aero Engines, xiircraft, with sub-departments of Instruments and 
Aeronautical Psychology, Central Library, AVorkshop, Office. 

It will be seen that at the head of this list of departments, 'which is 
taken as it stands out of a report of the Institute, the Fundamental Sciences 
of Physics and Chemistry are recognised as of the first importance in 
progress. This is the case in all the Japanese Research Establishments of 
this sort, and there are very many of them. AATthout progress in. the Funda- 
mental Sciences, progress in the applications is impossible. I was very 
much struck with the work in these departments, and with the width of 
interpretation adopted. The whole Institution is under the general control 
of Baron Shiba, who most kindly showed me over it. The liberal staffing of 
the various departments is worthy of more than passing notice. Thus the 
Physical Department has five chief investigators, nine senior assistants, 
seven junior assistants, and two laboratory attendants. The Chemical De- 
partment has seven chief members, one senior assistant, five junior assist- 
ants, and one laboratory attendant. The Aerd Engine Depot has eight chief 
investigators, tw'elve senior assistants, fifteen junior assistants, and tw^enty- 
two laboratory assistants, and so on throughout the whole of the Institute. 
The subjects under investigation at present are some nineteen in number 
in the Physical Department, nine in Chemistry, five in Metallurgy, two in 
Materials, seven in AVind Tunnel Department, thirty-three in the Aero Engine 
Department, eleven in Air Craft Department, five in the Instrument Depart- 
ment, and seven in the Aeronautical Psychology Department, making in all 
about 100 different subjects which are under investigation in this one Insti- 
tute of Aeronautical Research alone. Many researches have been completed 
and have led to results of great value, and one finds amoiiigst these such 
subjects as the Transverse Vibrations of Elliptic and Rectangular Plates, 
The Content of Helium and other constituents in the Natural Gases or 
Japan, and many many others. The bearing of the first of the subjects 
mentioned is, of course, in connection with the vibrations of Aeroplane 
AVings, and that of the second is for the inflation lof dirigible balloons. One 
must visit Japan to realise what is being done in institutions like this— 
one institution that is to say, whose whole object is research, and I think 
one should spend a much longer time there than I wms able to do, to 
appreciate , fully what is going on. It is there and at similar places that' 
every advance in scientific method is examined, and if it is possible, some 
application of it is made to the practical problems under consideration. The 
remotely, or seemingly remotely-connected subject of Piezo Electricity finds 
a most valuable use in the investigation of the pressure of piston rings and 
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the wearing of cylinder walls. Electric valves find an application here to 
the ■ eyaminatioii of the rate of dissemination of the gaseous charge to 
different parts of the cylinder. Very mohh more could be said about this 
Interesting institution at which, owing ta' the courtesy of Baron Shiba, I 
was able to spend an all-too-short morning, but It is after all only one of 
many other similar places and I must refer ho some of the others. 

The l7istiiiite of Physical a/nd Chemical Research . — Perhaps the best way 
to begin my remarks upon this -will be to quote from a pamphlet which was 
published this year concerning it: — 

The Purposes of the Institute.’' “The Institute conducts .investi- 
gations ill the pure sciences of Physics and Chemistry, aiming at their 
industrial development, and at the same time engaging in applied re- 
search. No undertaking, whether it be in industry or in Agriculture 
would be able to attain sound development unless it . was based on 
Physics and Chemistry. Particularly in such a densely populated coun- 
try as Japan, where industrial materials as well as other com- 
modities are not ample, it is essential to aim at the development of 
industry by having recourse to science, thereby promoting national 
interest The object of the Institute is to perform this important 
mission. 

“ Industrial Experiments . — When any Physico-chemical applied 
research is completed in the laboratory, it is .tested for its industrial 
applicability, and in case the test shows an appropriate result, 
arrangement for manufacture is carried out .at the Institute; or the 
manufacture may be entrusted to others; or a new company may be 
established on the basis of a remunerative, i contract with the Institute, 
depending upon the nature of the work. At present there are several 
undertakings that have already existed as .industries or are going to 
exist as such. As the fundamental cause of success in these applied 
researches lies in there being sound scientific investigations at the back 
of them, a part of any profit accruing to the Institute is allocated to 
the investigation expense of ^ pure science and a further part is given as 
a reward to the inventor or discoverer.” 

The staff of this institution numbers three hundred and eighty- 
four, of whom two hundred and sixteen are directly engaged in 
the investigations. The number of distinct lines of research pursued is this 
year one hundred and seventy-one, whilst last year it was one hundred and 
fifty-four. The results of the researches are published, very often 
in the English language, but they. do not appear, as a rule, in any of the 
more generally recognised Scientific Journals which w-e see, at any rate in 
New Zealand; and I have, therefore, asked. that copies of any papers that 
may come out should be sent to us, and I think it would be well if some 
recognised .library, such, for instance, as the library of the New Zealand 
Institute, should make a formal application, through its librarian its 
president,' for copies to be sent it. I feel sure that such aii'eqtuest would 
be readily granted. 

Glancing through a list ..of the investigations wdiich was very kindly 
given to me. one would hardly realise that this Institute of Physical and 
Chpiical Research is, like the Aeronautical Research Institute, ^ utilitarian 
In its work. But the Japanese have realised that for the industries to attain 
a sound development it is an absolute essential that they should be based 
upon the fundamental sciences of Physics and Chemistry, and that any 
advance in these means a hundred-fold corresponding advance in the Indus- 
tries and in Agriculture. They therefore interpret the Charter in the broad- 
est possible spirit, and amongst the one hundred and seventy-one distinct 
investigations in progress in the Institute, there are to he' found those 
relating 

(a) to the transmutation of mercury into gold 

(b) the calculation of mutual and self inductance 

(c) photo elasticity 

(d) the manufacture of synthetic sake 

Ce) the by-products derivable from "waste human hair 
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and one hundred and sixtyothers. ■ The gi’eatest freedom is given to the 
investigators in their work, they are free to undertake or reject any proposed 
problem. They are experts in tlieir work and are treated as such but they 
receive some benefit of a financial idnd for any practical applications of 
their work. I had the benefit of spending an afternoon at this most inter- 
esting institution, and was most kindly shown round by Professor Nagaoka, 
whose scientific reputation Is well known, and by Viscount Okoclii, who is 
the “Superintendent and, Director ” of it. 

The time available was, of course, much too short to appreciate all, 
or nearly all, that was going on at this most interesting establishment, and 
very little of the work could really be seen, hut what I did see showed how 
complete and efficient the methods of investigation were, and what a valu- 
able stream of knowledge is issuing from it. 

The Institute was founded only nine years ago, and its income is de- 
rived from an endowment of over £600,000, about one sixth of which was 
an Imperial gift, a third was a Government subsidy, and the other half con- 
sisted of contributions from official sources as well as from individuals. The 
Income is\^ now, no doubt, being augmented by its interest in the rights of 
some one hundred and forty patents which have been obtained as the results 
of investigations carried out at the establishment. 

The Research Institute for Iron, Steel and other Metals at Sendai. — It 
is a remarkable thing, and one to be noticed, that many of the “practical'" 
research institutions of Japan are connected with Universities, The Iron 
and Steel Institute is a part of the Imperial University at Sendai, and the 
Aeronautical Institute is part of the Imperial University of Tokyo, whilst 
the Institute of Physical and Chemical Research is connected closely with 
the Tokyo Imperial University. This fact becomes more and more impres- 
sive the more, of these institutions one is able to obtain! information about. 
The Iron and Steel Institute began in a somewhat small way in 1915 to 
deal with problems arising out of the War, but its scope^ has been rapidly 
enlarged until in 1924 its staff was very large, seemingly about 100 persons, 
with Professor Honda, a man whose reputation has been recognised in 
Europe for many years, at their head. The Research Staff consists of 20 
gentlemen, all of them men of distinction and learning. 

Porty-one questions have been the subjects of investigation since Sep- 
tember of last year, of which a fevr may be enumerated, though these are 
picked at random from the list. Some of the forty-one are for example: 

(a) The viscosity of molten metals and alloys 

(b) Comparative investigations of hardness testers. 

(c) Investigation of magnetic sands 

(d) The effect of sulphur on Iron and steel. 

The Institute publishes its results — or at least some of them — in the 
Science Reports of the Tohoku Imperial University in European languages, 
and has thus ’published in some accessible European languages no less than 
one hundred and forty papers. The knowledge contained in these papers 
must be a very mine of information for those engaged in metallurgical 
questions, and it speaks most eloquently for the broadness of the vie-w that 
the Japanese adopt, that they have published these papers in a European 
language — as indeed they do most of their papers in every institution. In 
the vast majority of cases the language used in recent years is English. 

The regulations with regard to patent rights arising from work done 
in the Institute are well worthy of study, more especially as similar ques- 
tions will crop up in connection with the Department of Industrial Research 
which is about to be established in New Zealand. 

The Geophysical Lahoratory at Beppu. — This laboratory, which is a part 
of the Imperial University of Kyoto — ^though it is several hundred miles 
from it — ^lias only recently been established. So far no publications have 
issued from it, though a good deal of work is/ in hand. The laboratory is 
situated in one of the principal hot spring regions of Japan. The work 
undertaken there consists of researches, amongst others, into changes of 
level, temperature, hydrogen and chlorine ion content, and electrical con- 
ductivity of the hot spring waters. Microseismographs magnifying fifty 
thousand times are to be seen there, and the institution is undoubtedly 
being established at Beppu on a very broad and valuable basis. Indeed, it 
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miglit form a better model upon 'vviiich to establlsli our own proposed vulcano- 
logical station tlian the Hawaiian yulcal|aJogical Observatory. The latter 
is perhaps more concerned with the activfcies of a living volcano, whereas 
this GeO“Pli 3 'sical Laboratory is in a region not very unlike Rotorua, 
although perhaps of rather less activity than Rotorua. I was able to spend 
an all too short time at the laboratory. Dr. Sliida, of the Geophysical De- 
partrneiit of the Kyoto University, is in charge of the laboratorjg and many 
of the instruments in use in it are of his own design. 

Ilesemch iu Japan . — What I, have said refers to the institutions that 1 
was able— in the exceedingly short time available— to visit. I am afraid 
it gives a most imperfect idea of the work that is going on in them, and it 
certainly gives no idea of the amount of research in progress in Japan. 
Besides the work at institutions mainly intended for that purpose, 
and to deal at all with these would need a volume rather than 
a short report, besides these, an immense amount of first-class research 
work is done at the Universities themselves, but I shall refer to them again 
shortly. There are forty-five G-OAmrnment or Municipal Research Institutions 
in Japan. As well as these there are twenty-five other institutions, either 
privately endowed or maintained by business firms. One of these is the 
Institute of Physical and Chemical Research already referred to, and this 
number does not iiicliids Observatories of which there are many. The aver- 
age number of research experts employed in these iiistitutions is about 
2S, wlilcli number does not include those who are classed as “ assistants,” 
and who are very niiicli more numerous, probably at least double as many. 
Thus the average institution is a very large institution, and as far as I 
have been able to .liidge the “experts ” are most exceedingly competent men, 
and it does not include either the Observatories nor the Universities, and 
as I have said before, an exceedingly large amount of research work is 
done in institutions maintained by the Universities. 

The Imperial ZJniversities . — There are six of these, namely Tokyo, 
Kyoto, Sendai, Tohoku (at Sendai), Kyushu at Fukuoka, Hokkaido, and 
Keijo. There are also other Universities known as private Universities, to 
which I shall not refer. The staffing of these Universities is to a New 
Zealander exceedingly liberal, but it accounts for much that it would be 
otherwise impossible to explain. I shall refer in any detail only to the 
Imperial University at Tokyo, and also that at Kyoto, as these were, the 
only ones I had an opportunity of seeing. The Tokyo University, besides 
teaching its students, or rather, perhaps, as an aid to teaching its students, 
maintains the following institutions; 

(a) The Tokyo Astronomical Observatory 

(b) The Earthquake Research Institute 

(c) The Aeronautical Research Institute 

(d) The Institute for Infectious Diseases 

(e) The Seismological Institute 

(f) The Botanic Garden 

(g) The Marine Biological Station 
as well (.evidently) as some others. 

The Kyoto University has associated with it: 

(a) The. Astronomical Observatory 

(b) The Kamigamo Seismological Station 

(c) The Beppu Geophysical Laboratory 

(d) The Seto Marine Station; and 

(e) The Otsu Hydro-Biological Station. 

These are, of course, in addition to the usual laboratories which are 
to be found in every modern University. The general policy and mode of 
working of these Universities can, perhaps, be seen from considering one 
department in one of them, and the one I naturally choose is that of Physics 
at Kyoto. The Department of Physics is dhuded there into three sub- 
(iepartments, viz. : ^ 

(a) Physics: 

(by Cosmical Physics; and 

(c) Geophysics. 

The sub-branch physics has in it four professors three assistant pro- 
fessors and two lecturers, and I was informed that there are less than 60 
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students taking tlie subject. The sub-branch Cosmical Physics has two pro- 
fessors and two lecturers ; I do , not know how many students there may be. 
The sub-branch Geophysics has-tiiyee professors, two assistant professors and 
nine lecturers. The liberal scale'^0-f--stafRng is- thus apparent, and amounts 
in the sub-branch Physics to less than seven students per teacher. The 
students, too,, are older and more matured than ours, and I am told that 
their average age is about twenty-two years. Such a system produces first- 
class men, and moreover so restricts the field of study of the professor or 
teacher that he is enabled to be really an expert in his branch, rather 
than a man who perhaps knows something of every branch and knows none 
of them well. The cost of such a system is, of course, proportionately high, 
but that Japan finds that it pays is shown by the figures relating to the 
Kyoto University, which are taken from the Kyoto University Calendar for this 
year. The University is a very modern institution, boasting only 29 years of 
existence — it was founded in 1897. The cost of it during that year was 
approximately £5400 whereas during this present year it is £500,000. As 
there are something a little under 4000 students at the University (in all 
grades) this cost is about £125 per student per aiiniim at present. In the 
whole Department of Science in the University of Kyoto there are 
85 teachers. To cover the same v7ork in Canterbury College we have about 
ten teachers. The number of students in this department in Kyoto is 250, 
which is probably about what it is In Canterbury College, indeed it may 
be more at the latter place. And the same kind of thing holds in every 
department of all the six Imperial Universities of Japan. Japan has realised 
that the thorough education — specialist education, of course, in every case — 
of a comparatively few is more the function of the University and pays the 
Nation better than the cheap and nasty sort of education of a great many. 
Perhaps I may quote from an Imperial ordinance governing Universities, 
which was promulgated in 1918. Article One of that Ordinance gives a 
concise statement of the functions of a University as conceived in Japan. 
It reads: 

“ Universities shall have for their objects the teaching of such 
sciences, theoretical and practical, as are required for the purposes of 
the State, and the prosecution of original research in the said sciences; 
and consideration shall be given to refinement of character with an 
eye to fostering national ideals.’" 

A narrow view of the word “ Sciences ” as used above is not taken, and 
Article Two specifies the departments which may be set up of which “ Liter- 
ature ” is one. 

It is no doubt in the spirit of this Ordinance that the Universities of 
Japan are such centres of research. They have realised as someone put it 
that “The function of a University is not to teach” but that it also has the 
further function of learning as well, and that by learning teaching is best 
done. And so these Universities have established such places as the Aero- 
nautical Research Institute, and the Beppu Geophysical Laboratory, to which 
reference has already been made, as well as a host of other institutions of 
an analogous sort, and it is to these that the students are drafted as they 
become more proficient in their work, and they see the work done there 
as it is done in actual practice, and they advance knowledge at the same 
time. 

In conclusion I may perhaps refer to an opinion which ivas expressed 
to me by one of the overseas delegates having special knowledge of the 
Interaction of science and industry. He told me that in his opinion the 
organisation of the co-operation of the two was more complete in Japan 
than in any other of the many countries he has visited, which included 
England, France, thei United States, Czecho-Slovakia, and Germany, Vvitli the 
exception of one of them, which was as far as I remember Germany. Thus 
the work, started in the seventies by Ewing and Ayrton, and Perry, has 
borne rich fruit for this progressive Empire. 

Pan Pacific Science Confjress: — A motion '‘That tlie N.Z. Insti- 
tute invite the Pan-Pacific Science Congress to meet in New Zealand 
ill 1932 or 1935 was lost. 
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TONGARIRO NATIONAI^ PARK BOARD. 

I liave to report that two meetings of the Board have been held during 
the year, one in Wellington, and one at Waimarino. Two meetings of the 
Central Executive Committee (consisting of the Wellington residents on the 
Board) have been held in Wellington to deal with urgent business. 

I attended all these meetings. 

Heather and Grouse . — In the past this Institute has emphatically opposed 
the introduction of any form of wild life into the Tongariro National Park 
which is foreign to it. (See Annual Meeting, 1924, Standing Committee, Sep- 
tember 16tli, 1924, and 18th November, 1924, Annual Meeting, 1925 Standing 
Committee 23rd June, 1925, and 21st May, 1926). During 1926 the Standing 
Committee passed the resolution recorded In the yearly report, which speaks 
with no uncertain sound. Details of the treatment of national parks in other 
lands, notably in the United States and Switzerland, have been received 
and have been published in the daily press of New Zealand. Prom these 
it appears that the policy adopted by the Institute is framed on right lines, 
and corresponds closely to that of other countries. 

The resolution, “ That this Board is of opinion that the heather novr 
growing in the National Park should be eradicated,” stood in the minutes 
of the National Park Board. A notice of motion stood on the agenda paper 
for the December meeting, “ That this resolution should be rescinded.” At 
the meeting the Hon. Warden of the Park (Mr. Cullen) informed the Board 
that during the past twenty years five tons of heather seed had been dis- 
tributed in the Park and its vicinity. From this it appeared possible that 
the difficulties attending the eradication might prove insuperable. The fol- 
low’ing resolution was agreed to as the best method of attempting to cope 
with the heather question: — 

“ The Board being of opinion that it is impossible to eradicate the 
heather save at cost beyond the means of the Board, resolves that no fur- 
ther heather seed be planted, and steps be taken to prevent the further 
spreading of the heather now growing in the Park. The Board con- 
firms its policy of opposition to the planting in the Park of anything (except 
under domestication) not indigenous to the Park, and records that the 
previous resolution to eradicate the heather is thus automatically rescinded 
together -with the permission granted to plant Mount Cook lilies.” 

As a result of the passing of this resolution, it is expected that further 
substantial donations for development work from the Bruce Estate may 
be received. 

At a Central Executive Committee meeting held subsequently in Wel- 
lington it was resolved that a committee consisting of Messrs. W. H. Field, 
M.P., E. Phillips Turner and B. C. Aston, examine and report on the present 
distribution of the heather and demarcate the boundaries of some of the 
areas so as to form the basis for observation as to whether the heather is 
spreading. It is hoped to make some enquiry during the coming autumn 
so that a preliminary report may he furnished to the Park Board at its 
next meeting. Other important wmrks which the Park Board has in hand 
are the erection of a hostel and the publication of a handbook to the Park. 
The Government Architect (Mr. Mair) is preparing an estimate of what can 
be done with the possible amount which can be made available for the pur- 
pose, and Mr. Cowan has completed a book which it is hoped will shortly 
be published. 

Arrangements have been completed whereby the milling operations of 
the Prisons Department in the Park have been terminated. The price for 
tent accommodation has been raised considerably. The question of the estab- 
lishment of an alpine garden is to be considered in conjunction wuth other 
projected improvements. It has been decided to fence the Park boundaries 
near Ohakune at a cost of £70. 

The most pleasing aspect of the heather-grouse controversy is the indi- 
cation of a strong public opinion in favour of the preservation of the national 
features of the country existing as reserves or parks,— evidence of the 
growth of a vigorous national feeling. 

B. C. Astox, 

18th January, 1927, President. 



Annual Meeting, 1927. 


31 


Mr. Eliott movedj '' That _ Mr. Aston be thanked for liis report/’ 
seconded by Mr. Hill and carried. 

BOAED OF SCIENCE AND AET EEPOET. 

President of the New Zealand Institute is a member of the “ Science 
a Art Board Act, 1913.’' I attended the two meetings of the Board held 
c Ing 1926. The chief business conducted referred to the publication of 
f eiitific handbooks and bulletins and the New Zealand Journal of Science 
and Technology, the control of 'which by Cabinet minute is now vested in 
the Department of Scientific and Industrial Research. 

Other matters dealt with were the consideration of a scheme for the 
establishment of a joint Museum,. Art Gallery and Scientific Library, making 
representations to the Government on the subject of hydrographical survey, 
representation of New Zealand at Science Congresses outside New Zealand, 
the establishment of an Archives Department, a Vulcanological Observatory, 
the Botanical Survey of New Zealand, 

Arrangements were also made for the field excursions of members of the 
Dominion Museum staff,, the proposed purchase of museum exhibits, the 
examination of Kaingaroa rock carvings, the amendment of Turnbull Library 
Rules. 

The reports of several sub-committees were received and the Board en- 
dorsed the report of Sir Frank Heath, as follows: — 

That this Board gives general approval to the report of Sir Frank 
Heath, and considers its adoption would greatly improve the position of 
industry.” 

Copies of the Board’s Annual Report will he circulated. 

B. C. Astox. 

President. 

19th January, 1927. 

This report by tlie President was adopted. 


N.Z. INSTITUTE OF HOETICULTUEE EEPOET. 

As the accredited representative of the N.Z. Institute, I attended the 
meetings of the N.Z. Institute of Horticulture’s Dominion Council, the 
chief executive body of this Institute. A number of meetings of this Council 
and minor committees have been held during the year under the able 
Presidency of Mr. Nathan, of Palmerston North. The range of the work to 
be attempted is a very wide one, including horticultural education, the 
establishment of a school of horticulture, and the granting of a diploma of 
horticulture, plant nomenclature, rules for judging plants at shows, town- 
planning, public lectures, preservation of New Zealand plants and existing 
types of vegetation, plant registration, horticultural legislation, rock garden- 
ing, botanical gardening, national parks, bud selection, citron improvement, 
etc. 

The Ne'W Zealand Institute of Horticulture has set itself an ambitious 
programme, and one sincerely hopes that the science and practice of horti- 
culture may receive a great stimulus in New Zealand through the activity 
of the Institute. The Institute keeps in touch with all centres by means of a 
paid organising secretary. The thorny question of finance is likely to be 
a problem for the first few years of this Institute’s existence after which one 
may predict confidently an established and useful future. 

B. C. Astok, 

President. 


Dr. Cockayne moved and Mr. Hill seconded, ^‘ Tliat the report of 
the work of the Institute of Horticulture presented by the President, 
be adopted. ^ ^ — Carried. 
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Hutton Memorial Fim-d , — Miss M. K. Mestayer applied, for £30 
for researcli on Brachiopoda and Molli\sca. Professor Chilton ino'red 
and Dr. Cockayne seconded, '' That tlW application he granted. ''' — 
Carried. 

Fellowship N.Z. Institute. — Dr. Cockayne moved and Proff )r 
Park seconded, '' That two Fellows of the N.Z. Institute be elec 
next year.'" 

National Eesearcli Coimcil . — Professor Parr moved and Professor 
Woiiey seconded, and it was carried, '' That the formation of a Na- 
tional Eesearcli Council, as part of the N.Z. Institute, is desirable.’" 

The following recommendations brought down by the sub- com- 
mittee were approved: — 

(1) The functions of a National Eesearcli Council shall be 

(a) To consider matters aifecting research in New Zealand, 
and make reeoiiimendations on the same to the Ne’W Zealand Insti- 
tute, or to the CTOveriinient, or to the Council of Scientific and 
Industrial Eesearcli. 

(b) To advise the Government upon the personnel of the 
Coiiiieil of Scientific and Industrial Eeseareh (as suggested by 
Sir Frank Heath). 

(c) To administer the Government Eesearcli grants of the 
New Zealand Institute, 

(d) To affiliate with the International Eeseareh Council. 

(e) To nominate New Zealand representatives to Interna- 
tional Scientific Congresses. 

(2) The members of the National Eeseareh Council shall, be 
appointed by the Board of Governors of the New Zealand Institute, 
blit shall not necessarily be members of the New Zealand Institute. 

(3) The President of the New” Zealand Instittite shall be ex officio 
a member of the National Eeseareh Council. Including him the num- 
ber of members shall not exceed 40, and shall be chosen as far as 
possible in the following proportions — Natural Sciences, including 
Botany, Geology, Zoology, 12 ; Physical Sciences, including Physics, 
Chemistry, Mathematics and Astronomy, 12; Agriculture, 4; Engin- 
eering, iiicludiiig Milling and Metallurgy, 4; Medicine, 4; Anthro- 
pology, 2 ; other Sciences, 1. 

(4) The members of the Council shall be appointed for a period 
of four years, but one fourth of the total members shall retire by 
rotation amiually, and shall be eligible for reappointment. 

On the motion of Dr. Thomson, seconded by Professor Easter- 
field, it was carried, That a scheme for a National Eeseareh Council 
be tentatively approved by the New Zealand Institute and submitted 
to the Council of Seientifie and Industrial Eeseareh, and that the 
ultimate adoption of the scheme be coiitingent on the provision by 
the Goveriiineiit of the necessary finances for the functioiiiiig of the 
Council, and for affiliation to the Inteimational Eesearcli Council.” 

. Oil the motion of M'r. Eliott, seconded by the Hon. G: M. Thom- 
son, it ivas .resolved, That tlie names of the proposed members . of 
the National Eeseareh CAiincil he postponed until sucli time as the 
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Government approves of the scheme. ’ When this eventuates a special 
meeting of the Board shall be'’ called for the purpose of appoiiitiiig 
such members/’ 

j 

Hon, Editor.- — The Hon. (3.' M. Thomson moved a hearty vote of 
thanks to the Hon. Editor for his excellent work. Carried with 
acclamation. 

Science Congress. — -It was resoHed that the next Science Congress 
■be lield in Auckland in January, 1929. 

Fellotvship Regulations. — Dr. Thomson moved the adoption of the 
amendments to the Fellowship Regulations as proposed by him. 

Clause 23 : The following shall be added: — The number to be 
elected in any year shall be decided by the Board of Governors at the 
. previous annual meeting. ’ ’ This was adopted. 

Clause 25 : To be amended to read : — ' ' No person shall be nomin- 
ated or elected as Fellow unless he has been a member of the New 
Zealand Institute for three years immediately preceding his nomina- 
tion or for five years at any period preceding his iiominaton. ” 
Adopted. 

The remaining proposals were defeated. 

A resolution proposed by Dr. Cockayne and seconded by Pro- 
fessor Park, ‘ ' That a committee be set up to draw up rules based on 
the election for Fellowship of the Royal Society for the Fellowship 
of the New Zealand Institute,” was lost. A letter dealing with the 
election of Fellows was received from Professor Sommerville and 
referred to the Standing Committee with power to act. 

Jlon. Menibers. — A ballot was then taken for the election of four 
honorary members, and resulted in the election, of Professor H. E. 
Armstrong, Madame M, M. Curie, Dr. T. A. dagger, and Dr. T. 
Mortensen. 

Deceased Honorary Memhers. — The President announced that 
six honorary members, namely Dr. W. Bateson, Professor Cf. L. Good- 
ale, Mr. Chas. Hedley, Professor Jean Masart, Professor C. P. Nor- 
stedt, and the Rev. T. R. R, Stebbing had died, and the vacancies 
would be filled in the usual, manner. 

Type Specimens. — A letter was received from Dr. Thomson re- 
garding type specimens of native species of plants and animals. 
Referred to the Standing Committee with power to act. 

Arthur’s Pass. — Dr. Cockayne moved and Professor Chilton 
seconded, ^ That the attention of the Department of Lands and Sur- 
vey be called to the fact that wild dowsers gathered in the Arthur’s 
Pass National Park are being publicly sold at Otira and Arthur’s 
Pass railway stations, and the Board of Governors strongly recom- 
mends that steps should be taken to prohibit such sale of flowers 
gathered both in the Park and on adjacent Crown Lands.” This wms 
referred to the Standing Committee with power to act. 

REPORT OF THE PUBLICATION COMaiITTEE: 

« 

Volume 56 was issued on the 12th July, 1926, more than a year after the 
date expected. It contains 21 plus 860 pages (of which 113 were Proceedings 
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and Appendix) with 114 plates. ' The volume contains 62 papers by 48 
authors. 

A fifth instalment of DixoiVs “ Bryology of New Zealand'’ has been 
received, and will be printed early in 1927 •'-this part will be accompanied by 
a plate. There will be one more -part, with Index, when the whole will be 
completed. 

Owing to unavoidable delays -which have continually deferred the issue 
of the volume during the past few years, tenders were called for the printing 
from outside firms, and the tender of Messrs. Ferguson and Osborn was 
accepted. The material ready -was handed to the new printers as soon as 
possible, and it was hoped that this Volume, No. 57, might have been laid on 
the table. Practically the whole of it is in type, over 500 pages are in page 
form, and the first authors’ copies were issued on 9th ■ October, 1926, only 
three months after Volume 56 had been issued. Volume 57 will therefore, 
be out in February, when the quarterly issue will be begun with Volume 58. 

Johannes C. Andersen, 

For the Publication Committee. 

Tills report w^as adopted. On tlie motion of Dr. Farr, seconded 
by Professor "Worley, it was resolved, That in view of the fact that 
the price charged by the Governnient Printing Office for printing the 
Transactions has been greatly in excess of that no-w charged by a 
private printing office, the Minister be asked to look into the amount 
charged for the last three volumes with the object of either -wiping 
out or greatly reducing the amount debited to the Institute by tlie 
Government. ’ 

01 served: or n Boards. — Letters were received from Dr. Marsdeii 
asking for nomination of four representatives of the Institute on a 
Board of Advice for the Dominion Observatory. On the motion of 
Dr. Farr the following w-ere nominated for both Boards : — Professors 
Farr, Burhidge, Somnierville and Mr. Giiford. 

D(de and^ Place of Annual Meeting. — On the motion the 
Hon. Mr. Thomson it was resolved that the next Annual Meeting be 
held in Wellington on the last Thursday in January, 1928. Carried. 

TraveUing Expenses. — Mr. Eliott moved that the travelling 
expenses of the Board of Governors be paid. Carried. 

Yotes of ' Thanhs. — The Hon. Mr. Thomson moved and Mr. Hill 
seconded, a cordial vote of thanks to the officers and to those pro- 
viding afternoon tea. 

The following officers were elected for 1927 : — President, Mr. B. 
C. Aston; Hon. Secretary, Dr.- P. Marshall; Hon. Treasurer, Mr. M. 
A. Eliott; Hon. Editor, Mr. J. C, Andersen; Hon. Librarian, Pro- 
fessor Somnierville ; Hon. Returning Officer, Professor H. W. Seager ; 
Managers of Trust Funds, Mr. M. A, Eliott and Mr. B. C. Aston. 

B-esearcli Grants Committee. — ^Professors Chilton (convener), 
Farr, Speight, Dr. Hilgendorf, and Mr. A. M. AVright re-elected. 

Library Gonimittee. — Professors Soinmerville, Kirk, Cotton, Dr. 
Thomson re-elected. * 

Hector Ajxard Committee . — Sir E. Rutherford, Professors Fart 
(convener), and A^onvdller." 

Hutton Atvard Committee.— Dm. Marshall, Holloway, and Thom- 
son (convener). 

Finance Committee.—]^. Eliott (convener), Mr. Aston, Hon. G. 

Thomson, Professor Segar, Dr. Thomson, and Mr. A. M. AYright. 
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Geiitleiiien of the Board of Governors., — 

It is my first and mournful duty to refer to those members who 
have gone. Death has made a gap hi the Boll of Honorary Members 
ivhich takes away six names honoured in the Science of Zoolog}^ and 
Botany/ 

Dr. AVilliam Bateson^ born in 1861. He became distin- 

guished for his work on genetics. Elected Honorary ]\Iembei% 1915. 
Died 8th February, 1926. 

Professor George Lincoln Goodale, born in 1839. He succeeded 
the celebrated Asa Gray as Professor of Botany at’ Harvard University, 
U.S.A. Elected Hon. Member 1891, when he attended the Christ- 
church meeting of the Australasian Association for the Advancement 
of Science. Died early in 1926. 

Mr. Charles Hedley, P.L.S., born in 1862. He was one of the 
world's leading conehologists, and was elected Honorary Member 1924. 
He died at Sydney, 14th September, 1926,* beloved by many friends 
and“ fellow-workers in Neiv Zealand. 

Professor Jean Massart, born in 1865. He became Professor in 
the University of Brussels. A distinguished botanist, he was elected 
Honorary Member in 1916, and. died in August, 1925. 

Professor Carl Fredrik Otto Nordstedt, Ph.D., born in 1838. A 
distiilguished Swedish algologist, he was elected Honorary Member 
in 1890, and died 6th February, 1924. 

Eeverend Thomas Eoscoe Eede Stebbing, F.E.S., born in 1835. A 
distinguished naturalist and wnrker in the group Crustacea, he was 
elected Honorary Member in 1907, and died 9tli July, 1926. 

Of the NeAV Zealand members we mourn the loss of Joseph P. 
Frengley, M.D., born in 1873. He was formerly chief of the New 
Zealand Health Depaxtment. He made a study of Municipal Milk 
Supply, and it is largely owing to his eiforts that the excellent milk 
distributing system of Wellington City wms adopted. He died on 
1st August, l'926. 

William Towiisoii, born in 1850, He was for many years a keen 
Ixotanical explorer, being exceihionally diligent and successful in the 
Westport district. His name is perpetuated in the genus of orchids 
Towiisonia, discovered by him and named in his honour. He died 
11th August, 1926. 

Sir Arthur M. Myers, born in 1867. He Avas an able Minister in 
the War Cabinet; he gave the Myers Park to Auckland City, and Avas 
prominent in man}' movements for the public good. He died 9th 
October, 1926. * 

J. T. Ward, Honorary Director of the Wanganui Observatory. 
He was prominent in imparting astrononycal knoAAdedge, and himself 
constructed the Wanganui telescope, and published many valuable 
obseiwations. He died on the 4th January, 1927. 
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Considering’ the time that can i^asonably be allotted to a Presi- 
dential Address to this business it is desirable to speak only 

on those subjects which touch directly v.ii the work of the Institute. 

The year 1926 proved a very full one for the officers, the absence 
for a part of the year of the Honorary Secretary threw an additional 
load of work on the Honorary Editor. The Assistant Secretary 
and Librarian, 'Miss Wood, has by her diligent attention to details, 
her organising capacity, and her unfailing cheerfulness under diffi-* 
culties, considerably lightened the burden of the Honorary Officers. 
I think the desirability of providing the Assistant Secretary uith a 
eadette in the near future, should be kept steadily in view. A new 
method of circulating the wmrks in the library to research workers 
and others has been inaugurated by Miss Wood, and is, I understand, 
giving satisfaction. 

Incorporated societies have been kept well posted concerning the 
work of the Institute. It is desirable that all members of the Board 
wAo visit AVellington at definite times should notify the Assistant 
Secretary, so that arrangenients may be made for them to attend 
eommittee and other meetings. The establishment of a College of 
Agriculture at Palmerston North is now definitely decicled, and the 
advent of new blood into the community may stimulate the Mana- 
watu Philosophical Society, which has presented no reports fof two 
years, into renewed life. 

A ivord may be said as to the President’s duties. He represeiits 
the Institute on two important bodies by statutory enactment, ilie 
Tongariro National Park Board, and the Board of Science and Art. 
In the latter case, under the Science and Art Act, 1913, he has the 
power to appoint a deputy to act fully a.s a niember of the Board. It 
is regrettable that there is not some such provision in the Tongariro 
National Park Act, 1922. ^ In the New Zealand Institute, the Presi- 
dent is elected annually, and it has become an unvuitten law that the 
£anie person does not take office for longer than twu years. Other 
iiieiiibers of the Park Board hold office for four years, and are eligible 
foit re-election. Hence the scientific representative is at a decided 
disadvantage, for by the time he gets fully conversant with the 
biLsiness of the Board and the theatre of operations he has to retire 
without a chance of re-appointment as the Institute’s representative. 
Again, in the ease of the New Zealand Institute of Hortieiilture, the 
New Zealand Institute may elect anyone, not necessarily the Presi- 
dent, to represent it on the Dominion Executive Council, a practice 
which allo\¥s of a continuous representation and makes for efficieiiey 
and continuity of policy. To bring about an improvement in the 
representation on the Tongariro National Park Board, it should be 
possible for provision to be inserted in the Act allowing the New- 
Zealand Institute to appoint a deputy in place of the President. 

The outstanding events of the past year are: — , ' 

(1) Tie visit of Sir Prank Heath, and the publication of his com- 
prehensive report. 

(2) The transfer of th» Institute’s printing from the' Government 

Printer to a private firm. 

(3) The opening of the Wilton’s Bush Open Air Plant Museum 
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Ot'lier subjects whicli must b^e mentioned are; — 

(4) The formation of a -branch of the Institute of Chemistry in 
New Zealand. 

(5) The successful publication of a valuable work on Australian 
and New Zealand Insects by Dr. Tillyard, F.E.S., and 

. (6) The grant of a considerable sum b}" an Imperial Department 
^ for research in New Zealand. 

Scientific and Industrial Research Beparhnent and^Sir Frank He aflPs 

Report. 

There are now three bodies in New Zealand each deriving 
authority from a different Act of Parliament, but having similar aims 
and functions. 

The New Zealand Institute derives authority from the New 
Zealand Act, .1908, consolidated from the New Zealand Institute Act, 
1903, which had been reconstructed from the New Zealand Institute 
Act', 1867. The title of the last Act was ‘ A\n Act to establish an 
Institute for the Advancement of Science and Art in New Zealand,''’ 
which may be taken in the broadest sense to be the functions of the 
present Institute.* 

The Science and Art Act, 1913, is entitled 'A4n Act to provide 
for the constitution and control of a Dominion Museum, Art Gallery 
and Library, and for the production of certain Scientific Works.” 

The Scientific and Industrial Ee>seareh Act, 1926, has the title “ An 
Act to make x)rovision for the promotion and organisation of Scientific 
Research, and for its application to the primary and secondary indus- 
tries of New Zealand.” The last Act provides for the appointment 
of an advisory council, but no provision is made' whereby the New 
Zealand Institute is represented on the Gouncil. This Council has 
been appointed and is especially strong on the Medical, Engineering 
and Chemical side. One looks for some means of bringing the Council 
into co-operation with the New ‘Zealand Institute which is strong on 
the botanical, zoological, and geological side. 

The means by which the New Zealand Institute, or its incor- 
porated societies, promotes science are chiefly the publication of 
original researches and memoirs, the organisation of scientific con- 
gresses, excursions, expeditions, and lectures, the administration of 
trust funds for promoting scientific work, the making of grants 
towards the expenses of carrying on research, the rewarding of scien- 
tific workers of merit by means of money prizes, medals, and titles, 
the institution and development of scientific libraries and museums, 
and making recommendations to the Government. 

The Science and Art Board concerns itself mainly with the con- 
trol of the Dominion Museum, and the publication of Governmeiit 
Scientific Memoirs and Papers, which latter duty will im future, if 
Sir Prank Heath advice is followed, be transferred to the Depart- 
ment of Scientific and Industrial Rese^i’ch. 

The Scieiitifie and Industrial Eeseareb Department is eonstitut'ed 
to deal with applied science and industries, and control the seieiitifie ' 
departments of the Government other than those of the Department 
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of AoTieiilt'ure. Tliis new Science Department is directly the result 
of the visit to Nevf Zealand in February, 1926, of Sir Frank Heath, 
K.C.B., the Secretary of the Eiigiisii Department of Scientific and 
Industrial Eeseareh. The valuable report of this high imperial officer, 
''Organisation of Scientific and Industrial Eeseareh in New Zea- 
land/’ dated 12th March, 1926, was presented to Parliament under 
covering memo of the Prime Minister, dated 25th May, 1926, and as 
soon as copies were available they Avere distributed to Governors of * 
this Institute. 'Sir Prank Heath- met the members of the Board of 
Science and Art, who afterwards passed a resolution to the Goverii- 
iiieiit aproAung of his report. Sir Frank also met the Standing Coni- 
iiiittee of the Institute and discussed matters. The Standing Conn 
inittee resolved that in vieAV of the extreme importance of Sir Prank 
Heath’s report it offer its seivices to the Goa- eminent in any direction 
in Avliicli it can be of assistance. Sir Prank Heath’s references to 
the NeAV Zealand Institute are as folloAA^s: — 

“I recommend that the present grant to the New Zealand Institute be 
continued; that they be assisted to pay off their heavy oA^erdraft to the 
Government Printer: and that thereafter they be required to make their oavii 
arrangements for printing.'’ 

It is to be noted that in respect' to this, the assistance which has 
been granted the Nerv Zealand Institute is the permission to pay off 
the outstanding GoA’-ernment Prinfer’s Account in instalments, 
interest being charged on the unpaid halance at the rate of 5 per 
cent-, and to transfer the printing to a prwate firm at once. 

Paragraph 67 of Sir Prank Heath’s report states: — 

“The central authority (of the new Department) should enter in4o an 
agreement Avith the New Zealand Institute to prevent any overlapping 
betAveen their own grants and those of the Institute. Such an arrangement 
has been made AAdtluthe Department of Scientific and Industrial nesearch at 
Home and the Royal Society AAuth A-ery satisfactory results.” 

Sir Frank eAudently anticipated that the Government vote for 
research in past years to the NeAV Zealand Institute Avould be con- 
tinued. 

Sir Prank Heath’s report (paragraph 69) also deals Avith the 
formation' of a National Eeseareh Council: — 

“ If the encouragement of scientific research and the organisation of 
industrial research is to become a declared function of the Government as 
recommended in this report, it appears to me to be of great importance that 
the men of science in the Dominion should be encouraged to organise them- 
selves on a completely unoflicial basis. Such an unofficial body of the best 
scientific opinion, if fully representative of all branches of science (including 
medicine and engineering), would be a most valuable support to the Govern- 
ment in influencing public opinion and by offering friendly criticism and 
suggestions to the Government on its official policy. The best of Departments 
is the healthier and better for instructed outside criticism, while occasions 
may well arise — e.g., the selection of representatives of the Dominion at 
iniportaiit international science congresses — when the Government would be 
glad to seek^the advice of an independent body other than itself. The New 
Zealand Institute has many but not all the qualifications needed in a body 
of this kind. It is specially strong on the biological side, in geology and 
chemistry: but it is not representative of engineering, nor of medical science; 
and I understand that the aslfoiiomers iiaA^e recently formed a society of 
. their own. Moreover, the Board of Governors is in large part elected on 
a popular basis by local institutes in a manner that gives no assurance of 
a suitable balance of the sciences in the governing body, Avhile tAvo are 
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official members, and a further fo'dr^of its members are appointed by the 
Government. It is an old and -distinguished foundation which is obviously 
. doing most valuable work, and* it would be doubtfully wise to suggest any 
change in its constitution. But' it might well be invited by the Government 
to take a leading part in bringing a body into existence which would be 
truly representative of the best men the Dominion has in all branches of 
science. Such a body, if 'elected by the leading representatives in each field 
. of work, would become the National Research Council for Nev^ Zealand. It 
^ would become affiliated to the International Research Council, like the 
National Research Council of Australia. The Dominion would take her 
proper place in the international wmrld of science, and her council would 
exercise naturally and inevitably the valuable functions, referred to at the 
beginning of this paragraph. On this Council the Fellows of the Institute 
would certainly hold an important place.’’ 

Clearly Sir Frank has a. high opinion of the New Zealand Insti- 
tute, aiid his criticism as to the representation of the seieiices is 
worthy of careful consideration by the Institute. I have thought 
that one way of effecting a better balance of the seieiices on the Board 
of Governors would be for the Government to appoint its nominees 
on the Board from those sciences which are not at present repre- 
sented. Thus four Governors could be appointed for medieiiie and 
engineering. The Institute has in the past published papers from 
medical men, and there is no reason why now the Trails actions are to 
be printed quarterly, they should not absorb The New Zealand Medi- 
cal Journal. The New Zealand Iiistitut'e would, I am sure, welcome 
a larger number of medical men to membership. There may be other 
similar scientific journals which could be so incorporated. The Jour- 
nal of Science and Technology, foy inst'ance, and the Joimial of the 
Poly'hesian Society. This is the day of great mergers in the world of 
commerce. Science has followed suit in England, especially in the 
matter of printing. New Zealand must organise and decrease the 
cost of production of its seientific publications. . 

Printing Tiuinsfer . — Arising out of Sir Frank Heath recommen- 
dation is the transfer of the Institute's printing from the Government 
Printer to a private firm. This step was authorised at the last annual 
meeting of this Board, the Standing Committee having been given 
power to act, a contract has been made with a priAmte printing firm 
to the satisfaction of the Hon. Minister in charge of the Printing 
Office, to Avhoni all the papers have been submitted. Since 1868 
the New Zealand Institute has published the yearly volume of Trans- 
actions awd by the same printer who did the work for Gov- 

ernnient Departments. It was not without serious consideration that a 
change has been made, as the Government Printer has ahvays given 
satisfaction for quality of product, but the delay in puhlishiiig has 
become so great that the value of the Transactions as a publishing 
medium has been imperilled. Speed in publication will form a pro- 
niineiit feature in the new arraiigenient. It is hoped that Volume 
57 will be issued in a few weeks, .and the foilomng volume will be 
issued in quarterly parts. With the quarterly publication, the con- 
tents of the Transactions- might he made t'o appeal to a wider 
audience. The appointment of a body of abstractors to send in 
matter from their own districts on science subjects should be attempted. 
Abstracts of papers eoneerning New Zealand matters published in 
overseas science journals should be a special feattire. It should 



40 


Presidential Address. 

certainly be the duty of tbose abstractors ■ to see that every paper of 
merit not published in the TramacHoni^yTiyxA containing the result of 
original scientific work on a subject which has a peculiar interest for 
New Zealand is abstracted, however briefly, in the Transactions and 
Proceedings^ and the author himself, if in New Zealand, would no 
doubt be glad to prepare a brief abstract. In the case of new manuals 
and works of reference, the Hon. Editor would, of course, see that 
they were adequately reviewed. In this wmy the quarterly J ournal 
of Transactions and Proceedings may be made to become an indis- 
pensable reference wmrk on science in New Zealand, and the anomaly 
that such monumental wmrks as Thomsons History of Acclimatisation 
in Ne-w Zealandy Guthrie Smith's Tutira, and Cockayne’s Vegetation 
of Neiu Zealand can be published and remain unnoticed in a Journal 
devoted to New Zealand science may disappear. 

Of course such amplification of the Institute’s publishing f mic- 
tions will thrown more work on the Hon. Editor, but with local 
abstractors, and the help of the Assistant Secretary, the Transactions 
and Pwceedings as a quarterly Journal may be made to appeal to a 
greater range of readers. Long articles might be separated by the 
authors into suitable parts to be spread over the whole year. 

Now^ the Transactio7is is to appear quarterly, the propriety of 
accepting approved advertisements should be considered as a method 
of augmenting this Institute ’s income. 

With regard to the quality of the new printer’s wmrk, those 
authors’ copies which have already been circulated have given satis- 
faction, With regard to expense I would refer you to the Hon. 
Treasurer’s statement, but I may say that at present this may be 
regarded as the most satisfactory feature in the change. 

The question of finance naturally foliow^s the last subject. I con- 
sider that a strenuous effort should be made to increase the income of 
the Institute. The membership of each society might be increased by 
an active personal canvass by some w^ell-kiiowm member or members of 
each society w^orking together. The levy on the societies should certainly 
be raised as suggested by' a former President, Professor Easl'erfield, 
in his 1922 address, so as to enable the Standing Committee to pay 
off more of the indebtedness. In addition, I would suggest 

that an appeal be made by circular and personally to all bodies and 
trusts wdio are willing and able to help forward scientific* wmrk in 
New Zealand for a donation to the printing fund. I wnnkl ask for 
the appointment' of a finance committee with representatives from ail 
larger societies for the purpose of organising an appeal in each dis- 
trict. It is essential if the’ New^ Zealand Institute is to promote 
science successfully that the governors should be free from the cares 
and limitations of the debtor. 

The CTOveriiment annual statutory grant to the New. Zealand 
Institute is now paid under the authority of Section 7 of the Finance 
Act, 1925, the section of New Zealand Institute Acts authorising Gov- 
ernment grants having been repealed in order to increase the amount 
granted. Jt is desirable that the acts and portions of acts dealing 
with the New' Zealand Jnstitnt'e should be consolidated. 
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have also to remind the JBoard of the necessity for providing a 
building fund. The desiraK'eiiess of this has already been admitted 
at the 1924 meeting of this Board (see p. 776, vol, 55). This is 
a matter which should perhaps stand over until the more important 
printing debt is paid. 

The Assistant Secretary informs me that difficulty is experienced 
ill collecting debts due to the Institute. ’Some authors are in arrears 
two or three years for their copies, and other accounts for books sup- 
plied are not being paid punctually. To remedy tliis state of things, 
I suggest that all accounts be increased 20 per cent, which surcharge 
shall be remitted if the debt is paid rvithin a reasonable stated time. 

Estahlishnent of a National Botanical Garden. 

Ill 1924 I drew atte'nt'iion to the need of a National Botanical 
Garden {Neiv Zealand Journal of Science a7id Technology^ July, 1924, 
voL, 7, No. 2, p. 128) 

“ Tlie scattered distribution of the finest' plants of New Zealand prompts 
the question whether it would be possible to grow them all in some well- 
selected site to form the nucleus of a national botanical garden. Here an 
endeavour might be made to bring together the noble sub-antarctic element 
of our flora already mentioned, the East Cape and the Marlborough endemic 
plants, the Stewart and Chatham Islands tree composites, and all the 
beautiful alpine plants of both islands. Provided that some such mountain 
as Mt. Egmont were chosen, stretching from sea-level to beyond sub-alpine 
heights, the writer sees no reason why all the native plants could not be 
grown successfully. Already there are National Parks at Mount Egmont, 
Mount Huapehu, and in the Fiordland with custodians, rangers, and care- 
tak^s. There are sanctuaries and caretakers for them. Could not a begin- 
ning be made on one of these sites, ♦and a national arboretum or botanical 
garden established under conditions which would assure its perpetuity? The 
fault of private or even municipal gardens is that, when collections, of New 
Zealand plants are established, the life of the collection is synchronous with 
the life of the collector. Private collections are obviously fated to untimely 
ends, and public collections are subject to like fate owing to change of 
management. It seems that the foundation of such an institution as here 
proposed would be a very fitting commemoration of not only the life labours 
of those eminent botanists who have gone, but of those who are still with 
us/' 


The English Garde7ier^s Chronicle (20th December, 1924, 
reprinted in New Zealand Journal of Scieiice and Technology, Decem- 
ber, 1926, p. 383) in eommenting on this proposal states: — '‘It comes 
as something of ,a shock to realise that New Zealand, in spite of its 
Avonderful flora, and the variety and beauty of the plaiits in the 
Islands not far removed therefrom, possesses no national botanic 
garden.^' Mr. W. R. B. Oliver in the same Journal (1926, vol. 8, p. 
227) has emphasised the necessity for making a iiatioiial colleetioii, 
and suggests Mount Egmont for alpine plants. Since then, owing 
to the enthusiasm of Dr. L. Cockayne, the Wilton's Bush Reserve of 
the Wellington City Corporation has been formally opened, in the 
presence of a large and distinguished gathering, as an open-air 
museum for New Zealand plants, where an attempt will be made 
to grow them, (a) as isolated specimens, (b) in association with each 
other as they occur in nature, an entirely novel undertaking. One 
hopes this new municipal departure will succeed, and that an arrange- 
ment will be made by means of deed of trust and suitable endowment 
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to ensure perpetuity for this open-air imiseum. It is remarkable that 
large siiiiis are spent annually in ina^fMaiiiing collections of live 
foreign animals in zoological gardens while there is no national 
botanical garden where may be exhibited the unique New Zealand 
jolants. That such a state of things can exist is most puzzling to 
residents in centres of culture beyond the seaS; where the plant's 
of New Zealand are in great demand and treasured for their beauty. 

Formation of a New Zealand Branch of the Institute of Chemistry 
of Great Britain and Ireland:. 

The Institute of Chemistry was founded in 1877, and incorporated 
by Eoyal Charter in 1885. The chief functions of the Institute are 
the examination of the qualifications of those who wish to practice the 
scienee as a profession by granting to those approved a certificate 
and Avatehing over their interests, and generally advancing the 
science as a profession. There are now over 4,000 Fellows and 
Associates, and some 400 students, and practically all private and 
public analytical chemists! and most professors and lecturers in 
chemistry hold the Institute s Fellowship or Assoeiat'eship. The New 
Zealand members of the Institute met in November, and hav’e asked 
the London Council to permit the formation of a Ncav Zealand Sec- 
tion to erejife a local organisation for the acquisition and. dissemina- 
tion of useful information connected Avith the profession, to maintain 
the status and advance the interests of the profession, to arrange con- 
ferences and social meetings, and the deliAmring of lectures. It is 
proposed to act in conjunction Avitfi, the Ngav Zealand Institute, the 
Society of Chemical Industry, the Chemical Society of London, and 
the Society of 'Public Analysts, in the promotion of conferences and 
lectures. 


Imperial Grant In Research. 

The Empire ]\Iarketing Board has generously offered £2,000 per 
■ annum for Rvt years, to be expended in Ncav Zealand on research 
iiitp the problem of eradicating the blackberry and other noxious 
AA^eed pests, on condition that the GoAmrnmeiit, and the CaAAdhron 
Institute between them Avill assist Avith a like sum. The Marketing 
Board is further offering a similar sum for two years on similar terms 
for the iiiA^estigation of mineral content of pastures. According to 
the Hon. Minister for Agriculture (Mr. HaAA’ken) {Aucldand WeeMy 
News, 4tli November, 1926) this, splendid offer Avas chiefly brought 
about by Dr. Tillyard, of the CaAvlhron Institute. It is to be hoped 
that it AAull be promptly dealt Avith and ultimately accepted. 


, Sdenfifir Survey of the North Island Thermal Bislnct. 

The decision t'o establish the headquarters of the Maori Arts and 
Crafts Board at . Eotonia AAUth Mr. H. Hamilton as Secretary must 
be .nieiitioiied. There is noAV much scientific aetmty in this won- 
derfiii district, Aviiieh is also a charming health and holiday resort. 
Coiiimeiieiiig Avith a topographical survey, noAv approaehiiig comple- 
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tioii, under tlie Lands Departiiient, 'followed by a soil siirve}" under 
the Agricultural Departineit^ which has 'also progressed consider ablvj 
the vuleaiiologist of the Geological 'SurTey (Mr. Grange) is now at 
work, and no doubt intensive biological and geological surveys will 
follow, so that the motion passed years ago by the Iiistitiil'e, that: — 
t'^The Government be urged to undertake the preparation of a com- 
plete scientific report on the Thermal Eegions of the North Island' ’ 
(p. 625, vol. 47, Trans. N.Z. hist.^ 1914) is now progressing tov/ards 
realisation. 

The thermal and adjacent districts of the North Island are 
destined, I am convinced, to become one of the most densely settled 
of all New Zealand’s undeveloped lands: the more light that science 
can bring to bear on this unique and fertile country, the quicker will 
be the response in settlement. 


Library Matters. 


The Scientific Library of the Institute is rapidly growing, and 
the need for additional accommodation is giving some cause for 
anxiety. The Standing Committee reported to the last Annual 
]\Ieetiiig that it had left the matter in the hands of Professor Kirk, 
and it is hoped that he will be able to induce the authorities to coii- 
ceed more room. 

A body which has evolved in England as the outcome of increased 
activity in scientific matters is the Association of Special Libraries 
and Information Bureau (38 Bloonisbuiy Square, London, "W.C. 1) 
which is about to become incorporated. I became acciiiainted with 
the organising secretary in London; in 1925. The information he 
g;ave me may be consulted in the library. The object of the associa- 
tion is to assist members to get in touch with inforniation buried in 
special libraries or otherwise difficult of access. The subscription is 
£2 2s. Od. a year. The Institute might consider acquiring the above 
advantage for its iiiembers. 

One notices that most of the scientific appointments ‘recent^ are 
to comparatively young men, and the announcement has been made 
that no officer in the Government Service over sixty years of age will 
be promoted. One hopes much from youth, but a scientific life does 
much to keep the worker young, and the^ wisdom of experience is not 
to be despised. At a recent Chemical Society dinner in London, 
one of the speakers pointed out that Fellows of the Boyal Society 
enjoyed an expectation of life 10.7 years longer than ordinary men. 
The moral is that we should all join the Royal Society. There are, 
however, difficulties in doing that; there is none in seeking to join 
the New Zealand Institute. 
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Fifth ■ Supplement to the Uredinales and Ustilagieales 

of New Zealand* 

By Gr. H. Cunningham. 

Government Mycologist, Department of Agriculture, 'Wellington, 

New Zealancl. 

lUeacl before tlie Wellington Philosophical ^i^ociety, 25th August, 1926; 
received hy the' 'Editor, 15th March, 1921 ; issued separately, 

4th August, 1921.} 

Since the publication of the fourth Supplement, the following 
matter has come to hand. 


UREDINALES. 

Additional Species. 

Uromvces Dianthi (Persoon) Niessel, Verli. Xat. Ucr. Bnienn, 
voL 10, p. 162, 1872. 

TJredo DimitJii Pers., Syn, Mefli. Fung., p. 222, 1801. 

Caeoma Dianthi Link, ‘Willd., Sp. FI., vol. 6, p. 26, 1825. 

Uromyces caryophyllimis Wiiit., in Rabbh. Krypt. FI., vol. 1, p. 
149, 1881. 

Nigredo caryopliylla (§ehrank) Arth., Ah Am. FI., u.yoI. 1, p. 246, 
1912. 

II. Uredosori amphigenous, less frequently eaulicolous, scattered, 
usually elliptical, builate, soon naked and pulverulent, eiiinainon- 
hrown, often seated on pallid spots. Spores globose, ovate or ellipti- 
cal, 20-28 X 20-26 mmni; epispore delicately and sparsely echiniilate, 
2. 5-3 minm thick, pallid brown, with 3-5 scattered, eoiispieiioiis, 
papillate germ-pores. 

III. Teleutosori usually eonfluei^, when elliptical, linear or circiii- 
iiate, pulverulent, dark brown, partly covered by the epidermis -vYhich 
is fissured longitudinally. Spoi’es subglobose to shortly elliptical, 18- 
25 X 18-22 mmni; apex with a flattened hyaline papilla ; base rounded ; 
epispore densely and finely verrueulose, 2. 5-3 nimm thick ; rich chest- 
nut-brown; pedicel short, hyaline, -deciduous ; germ-pore apical, eoii- 
■spicuous. 

Host : Diantlms caryophylUmis L. On leaves and steins. II-III. 
Napier, Hawke's Bay, Alay, 1926, J. Anderson! 

Distribution: Europe; North America; Asia; Soutli Africa; Aus- 
tralia; New Zealand. 
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111 Europe this species is considered to be lieteroecious, the aeci- 
diiim occurring’ on Enpliorhia Gerardiana Jacq. ; but as there is some 
doubt as to ivlietlier the aecidium really occurs in the cycle, certain 
workers failing to infect DiantMis spp. with aecidiospores, a descrip- 
tion of this stage is not giyen here. 

The species, is generally known as Uramyces caryopfiyllimis 
(’Sehraiik) Wint., but as this specific 'name is taken from a publica- 
tion antedating the starting point of modern nomenclature, it cannot 
be used; so Persooii's specific name Dianthi is used in its stead. 

The teleutospores are usually described as being smooth, but are 
distinctly though finely verruculose under the oil immersion. 

Mr, Anderson informs me that this has been a troublesome disease 
of carnations in his glasshouses for many years ; yet strangely enough 
it has not been collected hitherto. 

Uredo scariosus (Berkeley) n. comb. 

Uromyces scarios'us Berk., FI. N.Z.^ yoI. 2, p. 195, 1855. 

II. Eredosori liypophyllous and on petioles, sparse, scattered, 
orbicular or lenticular, up to 2 mm. diam., usually less,- pulverulent, 
ferruginous, seated on pallid spots, surrounded by the ruptured epi- 
dermis. Spores siibglobose, ovate or elliptical, 24-30 x 22-26 inniin; 
epispore pallid chestnut, 3 mmni thick, finely and sparsely echinulate, 
spines about 3 mimn apart, with two equatorial, conspicuous germ- 
pores. ' 

Host: Gerankim dissecfum L. On leaves and petioles. Day's Baj,", 
\A^ellington, Apl. 1925, E. H. Atkinson! 

This species was described originally by Berkeley from Geraniuin 
dissectmn and G. micropliylUim Hook. f. ( poteniilloides Hook 
f.) collected in Hawke's Bay by Oolenso. The abundant collections 
brought ill by Mr. Atkinson show abundance of uredospores, but no 
teleutospores. Berkeley's description could equally well be applied 
to these, consequently until teleutospores* are found the species will 
be. considered as an Uredo. 

Additional Hosts. 

Hamaspora agutissima Syd. (Trans. N.Z. Inst., vol. 55, p. 22, 1924). 

Host: .Rnhus Schmidelwides x australis. Peiiding, AA'^ellingtoii, 
Oct 1926. H. H. Allan! 

Dr. Allan informs me that he has noted this rust only on this 
hybrid, and not on true R. aiistmlis. That such is not always the 
case, however, is, evident from the fact that several of the collections 
in my herbarium are on R, australis. 

Melampsora Lini Desm. (l.c., p. 27). 

Linimi usitatmimumi Jj. On, leaves and stems. Caiiterbiirv, Jan., 1926, 

F. E. Ward! 

This is the first time that this rust has been collected in New 
Zealand on cultivated linseed. But now that this host' is being so 
widely grown (12,000 acres being sovm in Canterbury last season) 
it may .prove a troublesome disease. 
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Puccmia coronata Ccla. (IhkL, voL 54, p. 641.) 

Host: Holciis mollis L. On leaves. HiglibaTik, Metliveii, Oaiiter- 
bury, Mar., 1927, A, II. Cockayne! 


Correetioiis. 

Fuccinia tasmanica Diet', (l.e., p. 689.) 

Syn. : P. Erecliiitis McAlp., Proc. Roy. Soc. Tic., vol, 7, p). 216, 1894. 

As tlie result of the examination of iiiiineroiis recent colleetioiis 
of ^‘PuGcmia Erectititis McAlp,' ' on ErecMites preyncmiliokles (A. 
Eicli.) DC. I can now find no difference between this form on this 
host and Puccmia tasmanica on Senedo vulgaris. Consequently I am 
of the opinion this is but a sjiioiiyin of P. tasnianica Diet. 


Puccinia PelargonikzonaUs Doidge, Bothalia, vol. 2, p. 98, 1926. 

Mis. det. : F. granularis Kaleh. et Cke. 

In a former paper {Tmns. X.Z. Inst., vol, 54, p. 659, 1923) P-ucck 
nia granularis was recorded as occurring on Pelargoiiium ^O'nale 
] ’Herit. In a recent inoiiogTaph on the rusts of South Africa Dr. 
Doidge has shown that the rust on Pelargoniujn zmude is not P, 
granularis, the type of which occurs in South Africa, but is a species 
wdiich was found to be underseribed and accordingly iianied F. Pelar- 
gonii-zonalis Doidge. This name sliould therefore replace that of P. 
granularis for the species on this host. It is separated from F. 
gramilaris, which is confined to South Africa, in that no aecidiiiin 
occurs in the cycle, and in the thinner wall of the iiredospore (2-2.5 
iiiinm), that of the former species being 3-3.5 inmiii. 

Dr. Doidge states that Puccmia J/orrisuni McAlp. (on Pelar- 
gonium inodor um Willd.) is a very closely related species and ques- 
tions whether it is distinct' from F. granularis. I have eoiiipared speci- 
mens of these two species and find that the iiredospores serve to 
separate them, those of P. Morrisoni differing in their usually ovate 
shape, much thinner wall (2 mnnn), and smaller gerni-pores. In 
other respects they are very similar. 

Pttccmia rudzensis Eug. Mayor, Mem. de la Soc. neucJiateloise des 

8d. Nat., vol- 5, p. 486, 1913. 

Sjii, : P. Oreomyrrliidis G. H. Cunii., Trans. N.Z. Inst., vol. 54, p. 669, 

1923. 

Dr. Eug. Mayor has drawn my attention to the fact that in his 
'MIrediiiees de Colomhie'' (l.c,) he has p>reviously described as F 
riiizeiisis a species on Oreomyrrliis andicola (H.B.K.) Eiidl. which be 
considered the same as the rust I had named F. Oreomyrrliidis. He 
has kindly forwarded type material which on comparison ' I find 
closely resemhles the New Zealand form. While there are certain 
points of difference these are not sufficient to enable separation to' be 
effected, conseciuently F. Oreomyrrliidis must be considered as a 
synonym of F. ruizensis. 
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I am indebted to Dr. Mayor for calling my attention to this 
niatterj for tlie donation of t:^i)e material of P. rime^isis, and for a 
copy of Ms monograph ' ‘ Urediiiees de Colombia. 

The localit'yj Colombia, South America, should be added to the 
distribution of this species. 


USTILAGINALES. 

Additional Host. 

Ustilago hullata Berk. (Ibid., vol. 55, p. 413). 

Host: Agropyrofi scahnmi (Lab.) Beauv. Hawarden, Canterbury, 
Jan. 1925, F. E. Ward; GH.C. Seddon, Marlborough, Dec. 1926, 
J. G. Neill; G.H.C, 

This smut is abundant on this grass on roadsides throughout these 
districts. Hitherto it ha.*^ been collected in New Zealand only by 
Colenso, so that my published description was drawn up from Aus- 
tralian material. 


Correction. 

UsMlago Kolleri Wille, Bot. Notiser, p. 3, 1893. 

Syn. : V. levis Magn. 

This species was first separated as the variety levis from IJstilago 
Ave7iae by Kellermaii and Swingle {Second. Pepf. Kansas State Ayr. 
Coll for 1889, p. 259, 1890) ; in 1896 Magnus {Ahh. Bot Ver. Prov. 
Brand., voh 37, p. 69, 1896) raised it to specific rank. Wille {l.c.) 
independently named it Z7. Kolleri. This name was the first given to 
the plant as a species, levis being but the name of a variet^^ There- 
fore in accordance with Article 49 of the International Eules of 
Botanical Nomenclature the name for this species must be Ustilago 
Kolleri, as the coinbinatioii TJ. levis (Kell, et Sw.) Magn. was pro- 
posed at a later date. 

I am indebted to Dr. 6. H. Pethybridge, Mycologist, Ministry of 
AgTiculture and Fisheries, England, for supplying me with particu- 
lars as to the correct name for this smut. 
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An Artificial Rubns Hybrid® 

By H. H. Allan. 

[IRead before the Ganterhury PJiilosophical Institute, 1st Septenider, W26^ 
received 'by Editor, ^th Oetoher, 1926; issued separately, 

4th August, 1927.} 

When describing Riihus Barkeri from a single plant discovered 
by the late Mr. S. D. Barker at Inehbonny, Westland, Cockayne (191G, 
p. 325) stated:— 

''Possibly the species under consideration is a recent break from 
B. parvus, the new characters having originated by nmtatioii. Equaity 
possible is the chance of its being a hybrid between one or other of 
the species of Ruhus, especially R. australis and B. parvus, though 
this view is somewhat discounted by the noii-elinibing habit. ' ’ Later 
Cockayne (1923, p. 125) lists R. Barkeri, without query, as being E, 
austmlis x pai^vus. To gain further light on the matter I decided to 
.endeavour to secure hybrids by artificial cross-pollination. 

A female plant of R. parvus was secured from the Waiigapeka 
A^alley (North-western Botanical District). The plant was gathered 
from a colony showing no signs of hybridism among its members. 
This was grown in Peilding in a position isolated from all other Ruhus 
plants, and there was no other R. parvus grown in the neighbour- 
hood. The plant was observed for four fiowering seasons, during 
which it grew vigorously, and flo’wered freely. In no season was 
there any sign whatever of fruit-setting, the flowers simply withering 
up and falling away. The possibilities of accidental pollmation, or 
of parthenogenesis thus seemed to be eliminated. A number of young 
flower-buds were protected from accidental pollination, and on open- 
ing were pollinated by hand in November*, 1924. In all the flowers 
operated on, some achenes developed, while others failed to do so, 
apparently not having i^eceived the pollen. All the untreated flowers, 
.as before, entirely failed to produce any development of the achenes. 
As pollen from R. australis was iio-t available R. svhvndelioides was 
used as the male parent, the pollen (all from one plant) being applied 
within an hour of gathering by means of a fine brush. Difficulty was 
experienced in obtaining a sufficient supply of pollen, and a certain 
percentage of that used was probably immature, which, in part, may 
account for the number of unfertilized achenes. Some 30 achenes 
were secured, and were sown on December lOth, 1924, being then 
almost ripe. Unfortunately three of the seed-pans were accidentally 
destroyed, hut from the remaining one six healthy hybrid plants have 
been obtained. The seedlings appeared above ground between the 
15th and the 20th October, 1925, and are thus now just one year old. 

■When large enough to handle, the plants were transplanted^ 
small pots, which were plunged in a shady part of the garden. .In 
May, 1926, the plants were placed in an open border. Some trouble 
was experienced with aphis infestation, one plant particularly being 
stunted and somewhat deformed. All are now (October, 1926), how- 
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‘ever, liealtliy, and eommeiicdng to make vigorous growth. The main 
steiiis are about 12 cm. long, of trailing habih with a tendency to 
ascend, blit at present sliownng no signs of 'adventitious rooting. Side 
stems are developing from near the bases of the main stems, and the 
stunted plant has a somewhat bushy habit. 

DESCRIPTION OF THE HYBRID ’SEEDLINC4S. 

Cotyledons, — Oblong-orbicular, ciliated ivith tine glandular hairs,, 
thin, pale-green, ±: 4 mm. long by 5 mm. broad, flat or slightly 
concave aboi'e, persisting till third or fourth leaf is developed. 

First Leaves, — ^Broadly ovate, serrate, ciliate as in cotyledons,, 
bearing also scattered fine, pale hairs on both surfaces : petioles short,, 
slender, ciliated; blades ±: 5.5 mm. long by ±: 5 mm. broad, pale 
green to yellowish, with reddish veins, both surfaces bearing scattered 
pale hairs. 

Second Leaves. — Similar to first, Imt rather larger and subacute,, 
less hairy above, glabrate below, petioles slender, longer, glandular- 
hairy. 

Third Leaitss. — Ovate-oblong, subacute, deeply and coarsely ser- 
rate-dentate, midrib very evident below, surfaces as in second leaYms, 
hairs caducous; blades dr 2 cm. long by ±: 12 mm. broad; petioles 
as in second leaves, but hairs soon disappearing. 

Fourth Leaves. — Similar to third lea^ms, but longer, more accu- 
miiiate, slightly more coriaceous, sometimes more or less deeply lobed, 
in one ease almost trifoliolate, darker gi*een, becoming bronzed in 
winter. 

Subsequent Leaves. — Coriaeepus, mainly trifoliolate, sometimes 
bifoliolate or merely deeply lobed, bronzed in Avinter, pubescent Avlieii 
young, beeoining glabrate Aidieii mature; petioles dr 2.2 ern. long; 
terminal leaflets dr 5 cm. long by dr 1 cm. broad, on very short petio- 
lilies, linear-oblong, acute or aecummate, dentate; lateral leaflets dr 
1.4 cm. long, similar in shape to terminal; midribs and oceasionaily 
the petioles and petioliiles bearing a few small, rather stout prickles. 
The first leaAms to develop this spring were again uiiifoliolate and 
similar to the third and fourth leaves of the first season, the sueceed- 
ing leaY^es are bi- or trifoliolate. 

SEEDLINGS OF THE PARENTS. 

, I have, at present no seedling material of B. parvii$, but give, a 
description of seedlings of B, schmiddioides groiAii at the same time- 
as, and under similar conditions to those of the hybrids. ThC' 
achenes were gathered from a plant .similar in character to that used 


A Ruhns pwrvm adult leaf.' 

B Second leaf of hybrid. 

C, B, H. Fourth leaves of hybrids. 

E Trifoliolate leaf of hybrid 

F Seedling F, scltmideHoides, showing first, second and third leaves.. 
Q- Trifoliolate leaf of seedling E. schmideJioides, 
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as pollen parent, and growing in an association where E, australis- 
was absent. 

Cotyledons. — Yeiy similar to those of the IiYbrid, but narrower, 

oblong. 

First Leaves. — Petioles =t: 1.3 cm. long, slender, densely clothed 
ill pale brown hairs; blades ovate, aenminate, deeply and coarsely 
irregularh-^ serrate, very thin, clad above and on the margins with 
niiinerons pale brown hairs, glabrate below, midrib densely hairj^ 
above, not prominent below. 

Second and Third Leaves.— S imilar, but larger, ±; 3 cm. long 
by 1.5 cm. broad. 

Fourth Leaves.^ — Trifoliolate, similar in character to others ; t'er- 
miiial leaflet =t: 2,6 cm. long by ±1.4 cm. broad, with petiolnles ± 
.75 cm. long; lateral leaflets smaller; all leaflets ovate, acnte or 
acuminate. 

Subsequent Leaves, — Similar, but leaflets longer and narrower. 

A fuller description will be published later when the hybrid 
plants become more mature, and a comparison made between the 
adult forms. I intend this season to pollinate R. parr us with pollen 
from the form of if, australis occurring near Feilding. It will be 
seen from the above account that the hybrids resemble if. schmide- 
Uoides ill prcwiiieing trifoliolate leaves, but more closely approach the 
female parent in the more coriaceous texture of the leaves, their more 
nearly dentate toothing, their narrower shape, the presence of 
prickles on the midribs, the lesser development of hairs on the young 
stems, leaf-stalks and midribs. Rtihiis Barkeri^ which occasionally 
produces unifoliolate leaves, parallels these features, and I have little 
doubt that the hybrid theory" as to its origin is the correct one ; var. 
coloratm of if. schmidelioides is referred to throughout. , 
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The Vegetation of Awarua Plain. 

By J. Crosby Smth. 

IBead before tJie Otago Institute, Sth November, 1926; received ly Editor, 
27th Novemher, 1926; issued separately, 

Jfth August, 1921. 

(Plate 1.) 

What is known as Awarna Plain is a swampy bog covering manj^ 
tlionsand acres. The Invereargill-Blujff railway runs through it on 
the w^esteni side for probably ten miles of its length. The depth of 
peat: shows it to have been a large lagoon formed probably by the 
sinking of the land and the blocking up by sand dunes at the south- 
eastern end. The under stratum is white quartz gravel deposited 
by a large river Avhich once flowed over the Southland plain. The 
depth of peat is five to six feet. From ditches cut for drainage can 
be seen stumps of a previous generation of Manuka. These are 18 
inches below the present surface, some of which are 10 inches in 
diameter. 

This swampy-bog is only a few feet above sea level, and is possibly 
unique in the South Island, at least in being occupied largely by 
subalpine plants similar to those of Southern Southland and Stewmrt 
Island. As it is now being drained and put under eultivation, I 
consider some record should be made of its ecological character before 
it: is too late. 

My notes of the plants growing there now and in the immediate 
loast were made twelve years ago, before the draining had made great 
effect on the original vegetation. From a recent visit I find that the 
water has been so far drawn off that the surface has sunk in places 
18 inches, leaving the cushion-plants high and dry, with the result 
that they are dying rapidly. Other plants depending on very damp 
condtions such as JJtricMlwria monaiitlws^ have mostly disappeared. 

The wettest parts of Awarua swampy-bog are occupied by various 
species of Spliagnimi, Oreohulus pectinatus, Oreostylidiimi siibnlatwn. 
Dr os era spufJiulata, D. hmata, Montia foniana, Elatine amey^icana, 
Vur. aiistraliensis, and some Microlaena Thomsom. 

On drier ground Donaiia novae zeatandiae forms large cushions 
4 feet long by 3 feet wide and 2 feet high (fig. 1). On nearly all 
these cushions Pentacliondra pimiila or Gyathodtes piimila flourish as 
epiphjdes. In addition, on this drier groi^nd are GauUJieria depressa 
Pernetiya nana, Leticopogon Fraseri, Dracophyllum lofigifolium, and 
Gunner a alhifiora. 

On the upper and still drier ground Phormium tejmx flourishes, 
and is now 6 or 7 feet in height. This is quite different from that 
species at the lower end of the swamp on the west of the Bluff railway 
line, Avhich is stunted to 3 feet in height. Leptospermtcm seoparitim 
behaves similarly (fig. 2), and on the drier ground is 8 feet high, 
while in the more damp places it is only 2 to 3 feet high. It is 
interesting to note that along most of the ditches, which are 5 feet 
deep, L. scoparkwi has taken a hold 15 inches down the sides of the 
ditch where it is dry, and is growing freely. 

Where the ground is nearly at its maximum dryness Danfhonia 
Paoulii ruPra 5^ feet high has taken a good hold, and is now 
covering acres. 
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Except Gleiclienia circinata and G. dicarpa, Lindsay a linearis, and 
Schimea fistidosa, the other ferns do not grow far from the ditches. 
Hypolaena lateriflora fills up a good deal of space between the eushion 
plants. A number of other plants not mentioned above are found 
on the fringes of the swampy-bog in places that have been dry for 
some time. 

List of Species of the Awakha PnAm. 


Filices. 

Lindmya linearis. 

PteriMwn esculentum. 
Histiopteris incisa. 

Bleclimini pracermn. 

Banksii. 

Pol:ystic}mm vestitmn, 

Sciiizaea fistulosa. 

Gleiche-nia circinata var. Alpina. 

micropJiyeUa. 

Opliioglossum ‘pe6;UnGulos um. 

Lycopodiaceae. 
Lycopodi 11 m vohil) He, 

ranmlosiim, 

Graaiineae. 

Poa Colensoi. 

Dmithonia RaotiUi var. ruhra, 

semiannularis. 

Microlaena TJiomJsoni . 

Cyperaceae. 

Oarplia alpina. 

Oreoholm pecUnatus. 

■ RESTIOIiTACEAE. 

Hypolaena lateriflora. 
Leptocarpm simpleir. 

J'LTJfCACEAE. 

Jimcus lampo carpus. 

Ltliaceae. ' 

AsteUa GocJcaynei. ■ 

Fhormium' imas. 

HerpoUrion novae zelandiae. 

Iridaceae. 

Lihertia iMoides. 

Orchidaceae, 
Prasophylmn Golensou 
Tlielymitra longifoUum. 

— — uniflora. 

POETULACACEAE. 

Montki fontana. 

Droseraceae. 
Brosera Mnata. 

spathulata. 

Ro.saceae. , 

Acaena Sanyimor'bae. 

— micropiiyUa. ■ 


Rhaainaceae. 

Discaria to'umatou. 

Elatixaceae. 

Elatine aniericana var. australiensis. 
Viol ACE AE. 

Viola Cunninghamii. 

filicaiile. 

Thyaielaeaceae. 

Pimelea prostrata. 

Myrtaceae. 

Leptospenn u m scoparium. 

On AG race AE. 

Epilohiiini ncrterioides. [ 

Haloilvgidaceae. 
Halorrliagis ’Uniflora. 

Gunner a albocarpa. 

prorepens. 

Ericaceae. 

Gaultheria per plexa. 

depressa. '' 

Pernettya nana. 

Epacridiacil^e. 
Pentacliondra pumila. 

Cyathodes empetrifoUa. 

pumila. 

Leucopogon Fi^aseri. 

Draeophyllum longifoUmri. 

Lentibelapjaceae. 
Vtricularia monantlios. 

Gentianaceab, 

Gentiana Imeata. 

Stylideaceae ‘ ■ 

Donatia novae-zelandiae. 

OreostyUdium sub'ulatwm. 

'■ COAIPOSITAE.' 

Helichrysum beUidioides. 

Coss^inia vauvUliersii. 

fulvida. 

Celmisia graeilenta. 

Gnaplialium litteo^illynm. 




Frci. 1. — Cusions of Donatio 7iovae zelandiae in flower 
on Awarua Bog, intermixed with sphagnum moss. 




■Dwarf area of manuka {Lepiospormnm fieoparium) 
on Awarua swamp land. 
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Observations on Corynocarpus laevigata Forst, 
the karaka. 


By Ellen Pigott, M.A. 

before the WelUngtow Philosophical Societij, 2otli May, 1927; 
received by Editor 26th May, 1927; issued separately 
/fth August, 1927,} 


In the Manual of New Zealand Flora, 1906, p. lOl, Clieesemaii places 
the genus Corynocarpus in the family Anaeardiaceae, at the same 
time noting that Professor Engier considers Gorymcarpns to be 
the type of a new family to which he gives the name Coiynocar- 
paceae, which Cheesmaii uses in the second edition of the Manual. 
Hemsle}'" [Annals of Botany, September, 1903) confirms Professor 
Engier 's statement regarding the total absence of resin-canals which 
are present in all other genera of the Anaeardiaceae but one, Juliania, 
but considers that this peculiarity is not accompanied by correlated 
characters of sufficient importance to justify the exclusion of the 
genus from the family. Boodle and Pritzsch (Comparative Anatomy 
of Dicotyledons, p. 244-248) state that the genus should be excluded 
from the family solely because of the absence of I'esiii-canals in the 
root, stem, and leaf. 

Among characters of the family Anaeardiaceae are the absence 
of stipules, and the presence on the leaves of some species belonging 
to cex’tain genera either of peculiar glandular uniseriate hairs or of 
multicellular branched trichomes. 'Since these vary much in shape, 
it has been suggested that possibly they furnish useful characters for 
the distinction of species. They all occur on the under-surface of 
the leaves. Engier says it is not uncommon to find simple unicel- 
lular hairs; also, uniseriate clothing hairs with pointed or blilnt ends 
occur in the Anaeardiaceae. Other characters of the family are 
found in the flower and finiit; for example, the number of carpels 
and of o\mles is reduced, the anthers are two-celled, and the seeds 
have no endosperm. (The genus Corynocarpus has four-celled 
anthers). Regarding the genus, Boodle and Pritzsch state that 
three fibro-vascular bundles pass into the leaf and of these three the 
median bundle divides into five which form an arc open on its upper 
side. The flowers are discussed by Kirk in the Forest Flora of Neiv 
Zealand, where he states that in the genus Corynocarpus the “stamens 
are inserted between the lobes of an annular dise. “ The lobes are 
swollen and fleshy and each is tipped with a narrow, jagged petal- 
like process. CWseman calls these lobes staminodia. 

Corynomrpiis laevi^^^^^ the karaka, is one of our tall forest trees 
which does not extend much farther south than Latitude 40*^ S. A 
full account of its origin and distribution is given in Cheeseman’s 
illustrated work on the New Zealand Plora. The trees are very slow 
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growing and are several years old before they begin to bear flowers. 
Even so, the effort seems to be too much, for it is quite a common 
thing for trees to rest a .season and bear no flowers. Also, trees 
growing close to the shore usually blossom earlier than trees growing 
a few miles inland. 

Leaves . — The young seedlings bear leaves of a full adult size, 
each leaf, however, with one notch at the apex (Pig. 1). This seems 
to be a slight approach to the heterophylly exhibited by so many of 
our New Zealancl plants. The apex of the adult leaf is sub-acute, 



almost rounded, as seen in Pig. 1, where a seedling is shown bear- 
ing two juvenile and two adult leaves. All leaves when fully grown 
are dark green, smooth, and glabrous, possessing on both surfaces 
numerous small depressions like pin-prieks. The) young leaves in 
the bud are very interesting, and a description of their development 
follows. 

The young stem shows at the apex typical stem structure. A 
very large number of vascular bundles is present. The young leaves 
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which cover the growing point have thick bases w'hieh ensheath about 
two-thirds of the cireumf erence of the stem, and a leaf base in its 
lowest part w-here its cells are mdistinguishable from the cells of the 
stem contains already the three fibro- vascular strands w^hich are 
described by Boodle and Frifzseh as being characteristic of the geiins. 
They are large strands and connect directly wdth the stem stele. As 
the blade of each leaf-rudiment becomes separated from the stem it 
always happens that one margin becomes separated earlier than the 
other, and if the leaves are considered in the order of their develop- 
nieiit along the genetic spiral it is ahvays the margin that on a con- 
ventional genetic spiral would he the nearer to the apex that separates 



first. The median bundle divides into five and the developing leaf- 
rudiments show the seven bundles wdiicli are characteristic of the 
genus arranged in horseshoe shape. The ''blades^’ of the leaf-fudi- 
mmts are not expanded like laminae generally, hut are prismatic, 
with three sides (Fig. 2), and if these blades are examined they are 
found to possess on their upper surfaces curious hairs, but none on 



A Gross Section of a Vegetative Bud. 

At a one of ttie extreme fibro vascular bundles is dividing again. 
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their lower surfaces. As development goes on the prismatic shape 
becomes less evideiitj and at the same time there develop on the 
convex lower surface two indentations or clefts (Figs. 2 and 3). 
These clefts become earned towards each other parallel to the upper 
surface with the result that the blade splits into two halves, an inner 
and an outer. It: so happens that the inner half has the two extreme 
fibro- vascular bundles, one near each end, and these two bundles are 
two of the three bundles which passed out originally from the stem 
and which never divided. This inner half is flattened like a lamina, 
but it has a narrow region along the middle, w^here there is no fibro- 
vasciilar strand. Its widest' portions are where the hbro-vascular 
strands lie (Pig, 3), and it possesses so far all the hairs. The outer 
half is prismatic, in cross section triangular, with two abaxial short 
sides, and the long adaxial side adjacent to the abaxial side of the 
inner half leaf -rudiment from which it was split off (Fig. 3). 

After this stage in development the inner half develops no more 
hairs, both halves increase and grow in length at the same rate until 
they reach a length of a centimetre or more, and a young shoot now 
presents the appearance of having two leaves inserted together on 
the stem (at the same spot), one inside the other. The inner portion 
is almost transparent. Its development is arrested, and it never 
grows much longer than one centimetre, and often less. "When it 
was first formed by splitting of the rudiment it possessed all its cells 
each of w^hich increased in size until the maximum wms attained, in 
the process losing the chlorophyll and protoplasm. When fully 
grown it becomes reddish-brown and membranous, consisting of dead 
cells and serving as a scale. It' has a function, and that is to protect 
the bud-leaves next inside, and these it completely enfolds. 

The development of these scales suggests the formation of connate 
stipules, and in an adult stem they are visible as small scales in the 
leaf-axil closely adpressed to the stem. Their funetioit is done. 
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Transverse section of a young leaf in the bud. 

The outer prismatic half of the leaf-rudiment develops into the 
foliage-leaf,^^^ : H develop on both sides in large numbers '(Pig. 4), 
wMle_ the leaf is still prismatic and while all its cells are actively 
dividing. All these hairs, however, die before the leaf is fullv 
expanded., ■ It has been suggested by Boodle and Pril’zsch {Compara- 
tive Anciiomy of I)icotyl(^miSy -24:^) that since in the different 
species of , the hairs are variously shaped, they might furnish 
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useful characters for specific ‘distinction. According to them, among' 
the many species investigated, two alone, R. acummata, D.'C., and 
semMaf a/ Murray, possess papillae on the lower surface of the leaf. 
As regards the genus Corynocarims no mention is made of any hairs. 
In Corynocarpus the hairs vary among themselves. As has been 
stated, they occur on the adaxial surface of the scale, and on both 
surfaces of the leaf -rudiment, early in development; also they vary 
in shape (Fig. 5, b, e, d). On the scale they take the form ^f 
double rows of cells with pointed or blunt ends (Fig. 5, e), or soiiie- 
tiines they may be club-shaped outgrowths. On the leaf itself they 
are in almost every case globular. They occur in large iiuinhers bur 
are never so crowded as on the leaf-base. When first formed, in 



A Vertical Section* through a hair. 


proportion to the size of the little leaf they are very large, and thein 
development is completed long before the leaf unfolds. The 
iiiiiseriate outgrowths and unicellular hairs found in some species, 
belonging to the family do not occur in the karaka. The dense 
crowding of hairs on the scale may in part aeeount for their being 
elongated; it may possibly also, in the fii'st place, infiuence the 
direction of the dividing walls. In both leaf and scale a hair arises 
.from , one \(or 'Sometimes two') epidermal cells. • The cell (or ceils) 
becomes slightly larger than its neighbours, then divides in planeS' 
almost pei^pendicular to the leaf -surface, so that a small group of 
cells is formed which projects slightly above the epidermis. The- 
direclion of the first dividing walls is not constant; it may vary from. 





62 


Tra7isactions. 


almost perpeiidieiilar to very oblique, also the number of epidermal 
eells that take part in the formation of a hair may be more than two. 
The next dividing walls are at right angles to the first, and a small 
rounded outgrowth on the surface of the leaf is the result (Fig. 5, a). 
Further divisions take place irregularly as the hairs increase in size, 
so that the hairs are not all the same shape (Fig. 5, b, c, d.). 

While a globular hair is developing a disturbance takes place in 
the hypodermal tissue. The cells surrounding the hair and at its 
base become drawn up into a convex shape, and it would seem that 
they enter into and take part in the formation of the hair. However, 
this is only apparent. The hypodermal cells take no pai^t in the 
development of hairs, 

A description of the leaf -anatomy is given by Hemsley {Annals 
of Botany, September, 1903), but he makes no mention of any hairs. 
He describes a 1 to 2-layered hypoderm just beneath the epidermis, 
and mentions that 'Vcork- warts occur in small numbers on the lower 
epidermis.'’ It seems that these cork-warts are formed by dead 
hairs, for as soon as the hairs are fully growm they begin to die off, 
first becoming golden brown. By this time the leaves begin to 
assume their characteristic dark green eolonr. The cells of the hairs 
eollapse, as do also the cells of the convex hypodermal group, and 
the cells of the epidermis lying above them. This causes the outline 
•of the epidermis to fall in just at that point and the hairs come to 
lie each in a depression, whose entrance they block (Fig. 6). In 



A depression on the leaf surface. 


many cases the hairs drop out altogether, leaving minute holes like 
pin-pricks. The layers of cells forming the floor of a pit' were once 
the hypodermal cells, and they are arranged very regularly, after 
the fashion of cork cells (seen in section). They consist of either 
ciitiii or suberhi and together with the cuticle stain the same shade 
of yellow with ehlor-zinc-iodine, and the same different yellow with 
potash. They are more or less, soluble in concentrated sulphurie 
acid. The dead hairs form the* corlc-warts. This formation of pits 
applies to the leaf alone, for on the leaf-scales the formation of hairs 
causes no convex swellings or subsequent depressions. When the 
time comes the hairs die and drop off, leaving no mark. 
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A marked peculiarity is found in the epidermal cells surrounding' 
a hair. If strips are taken from the epidermis, these cells are seen 
to he arranged concentrically and radially, and there* are very many 
concentric cilices of cells. This arrangement of cells is so obvious 
in a surface view that it is difficult to understand why it should have 
been so long overlooked. In this concentric arrangement the hypo- 
dermal cells take no part (Fig. 7). 
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Surface view of a leaf depression. 

The hairs seem, therefore, to have no special function. In the 
leaf-scale they may be slightly protective, for it is only there that 
they are in any way a covering, but even on the scale they are not 
present except in the hud, and on the leaves they are completely pro- 
tected by the leaf-scales immediately outside them. It was not 
determined whether the hairs are absorheiit or otherwise. Very 
thick sections possessing whole hairs were taken, and placed in eosin. 
They were left in some cases for three days, hut at the end of the 
time, although the sections were deeply" stained everywhere else, the 
hairs remained colourless, except that in one or two eases the eosin 
• entered a hair from it's base. 

Henisley notes the large numbers of clustered crystals in the 
plant. They are calcium oxalate and occur in all parts, even in 
the petals. Sehimper says that ealcium oxalate formation in leaves 
is connected with the appearance of old age, but in the karaka the 
crystals are abundant in even the youngest leaves, also in all parts 
of the flower. 

Flower , — The flower-buds are very slow in development, so that 
from the time the buds first appear, in June and July, it is some 
months before the flowers open, in late September and October. In 
very small buds, 1 mm. in diameter, the ovary is fully formed and 
the carpels have closed in. The buds increase to a diameter of 3 
mni. and then open; the flowers are 5 mm. across and pale green. 
The style in buds of 1 mm. diameter is very short, the stigma colour- 
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less, and bent at riglit angles to tbe style. The anthers are as tall 
as the gviioeciiim with very short thick hlaments. The stigma slowly 
develops a bright red colouring matter while still in the bud, but as 
soon as the flowers open the red pales to yellow. The anthers dehisce 
almost as soon as the flowers open. The style remains always short 
with the stigma bent. The ovary is one-eellecl and swollen on one 
side, and on this side the OYXile is inserted. 

Pollination . — The five anthers are introrse, and the stigma exposes 
its stigmatic surface about the same time as the anthers dehisce. 
Bees and blowflies visit the flowers when the days are not too windy, 
and probe right down to the base. However, it seems probable that 
the flowers are wind-pollinated, for compared with the enormous 
number of flowers produced, the amount of seed set is very small, 
and it is not at all an unlikely thing to find no fruit on trees wdiich 
-were covered with blossom., Pollen-grains lodged on the stigma 
germinate in large nnmhers almost immediately, penetrating the 



style like liyphae, almost to the base (Pig. 8), but some weeks seem 
to elapse before fertilization takes place. This may partly be the 
reason why seed so often fails to set, and the prevalent gales at this 
time of the year, November, which blow" almost all the flowers from 
the trees may aceomit for the rest. If a flownr is allowed to remain 
on the trees for some time after pollination hut before thp pollen 
tubes reach the ovary the pedicel withers and the flowers snap off 
at a touch. 

Pise, s.— Each disc consists of a swollen yellow^ portion united at 
the base to a petaloid proeass. In development the petaloid process 
forms first, the disc appearing later as a minute' elevation on the 
inner surface. A vascular strand enters from the base of the flow^er 
and passes into the petaloid process, bending slightly in the direction 
of the disc, but not entering it. The cells of the petaloid process 
soon cease to divide and growth becomes limited, hut thei cells of 
the swollen portions remain merist'ematic for a longer time, dividing 
very rapidly until full size is attained. The cells are typical meri- 
stematie cells, very small, wflth., dense protoplasm, all the cells divid-^ 
ing by ordinary cell-division as Tong as they are^ active. Although 
■ Cheesemaii calls these lobes staminodia they never, so far as these 
observations went, show any sign of becoming staminal structnres. 
There is never any indication of an arehesporial cell or cells. It 
wmiild seem that the petaloid processes appear to represent, an inner 
series of petals, each bearing on its inner surface a swollen portion 
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bright yellow iix colour, wliich is possibly glandular. The insects 
which visit the flowers probe about at the base of the petals just 
where the yellow lobes are situated, but there is nothing in the 
structure of the lobes to show that they secrete any substance. The 
cells always remain tj^oical meristem cells until they cease to divide, 
and by the time the flowers are mde open and insects are paying 
their visits they become almost empty of cell contents. The other 
organs of the flower mature at the same time, live for a short time, 
then they all die. 
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A Vertical Section through a young Flower Bud. 
s = sterile carpel; t = fertile carpel; an = anther. 

Carpels , — In the formation of the pistil two carpels take part 
(Fig. 9). Two flbro-vaseular strands from the pedicel enter the 
carpels separately, and the two carpels are unlike, only one being 
fertile. When mature the fertile sporophyll is much reduced (Fig. 
10), being one half the length of the sterile sporophyll, and it bears 
a single pendulous ovule from its upper end. It takes no part in 



the formation of the style, its function being to produce the ovule, 
and it contributes less than half towards the format ion of the ovary. 
The sterile sporophyll forms the rest of the ovary and the whole of 
the style. In the development and formation of the pistil the tWo 

, » ■ ' 
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sporophylls meet, so that the margins of the one touch the margins 
of the other, but the pistil is not radiaUy symmetrical but is bilateral 
(Fig. 11), first, owing to the unequal length of the two sporophylls, 
and, second, because the short sporophyll is rounded to contain the 



OV. = Ovary; O = Ovule. 

ovule. The ovule begins to form very early, when the twn sporophylls 
are almost the same size, and before the margins grow together (Figs. 
9 and 12). To form the style the upper half of the sterile sporo- 
phyll folds inwards and the margins meet; however, this fusion is 
not complete, for there is always a groove left running the length of 
the style. There is also ineomplel'e fusion between the upper part 
of the fertile sporophyll and the base of the style, so that an opening 
is left into the ovary at the base of the style, and this opening does 
not close up until after fertilization. The stigma remains bent 
(Fig. 11). 

Ovule . — The ovule begins as a bulge on the surface of the fertile 
sporophyll very early in its life (Fig. 12). A group of cells just 



young .Ovule. , Young An tlier.. 


below the epidermis all dmde very rapidly in different directions 
until a pendent group of cells is formed, the niicellus. This nidi- 
mentaiy ovule grows to a diameter of .04 mm, before the integuments 
begin t'o form, and this .stage- is- found in unopened buds. This is 
the period' of most rapid growth . of. - the funicle, , only a very small 
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proportion of the mass of celk constituting the nucellus at the apex; 
the niieelliis remains in this small proportion until the areliesporium 
is fornied, when the buds are beginning to open. The int^uments 
begin to develop almost at the same time. 

A cell in the middle line of the nucellus, about the third or fourth 
cell ill from the outside, becomes the archesporium (Fig. 14). It 
divides into two, an inner and an outer cell, and both cells are very 
large (Fig- 15). The outer cell divides again in a different direc- 



tion, also the cells between it and the outside of the nucellus divide 
several times, so as to increase the number of cells hetw'een the outer 
layer and the archesporium. The archesporium thus comes to lie 
at a depth of seven or eight cells in from the outside. Without 
further division the archesporial cell develops into the emhi'yo sac 
..(Fig. 16). .The tiers of cells above it separate slightly 'in .young, 
ovules, leaving a passage do’wn to The embryo .sact (Fig. 17,. .a, t). 
This would seem to suggest a preparation for the entrance 
• of the poilen-tube, were it not that the passage is closed' 
later on. The anthers complete their development much earlier, 

. and it is usual in July to find pollen-sacs eontaiiiing cells in tetrad 
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division. Further development of the ovule takes place most 
markedly in the mieelliis and integments, for as soon as the arehe- 



’ 7 B ^ A 

Different stages in development of Embryo Sac. 

sporial cell is clearly differentiated the fmiicle almost ceases to grow> 
Growth is more rapid on one side; the o\aile begins to curve and 
finally becomes aiiatropus. The embryo-sac is oval and becomea 



Only two Antipodal Cells are shown. 


enlarged at the expense of the nucellus. When the length across is 
from about .002 mm. to .06 mm. the contents are arranged in typical 
fashion, consisting of two synergidae. an egg-cell; a well-marked 
secondary micIeiiS; and a varying number of antipodal cells (Fig. 



m. = Microyple. e.a. = Egg' Apparatus, 

i. = Inner Integument Ant. = Antipodal Cells. 

=: Outer Antegument 
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17, c.) ; there may be as many as seven or eight (Fig. IS). Further 
increase in size of the embryo-sac does not take place until pollen- 
grains have germinated on the stigma. 

Stigrna . — In unopened buds the stigmatic surface consists of a 
layer of very large evenly arranged cells, 'which are in longitudinal 
section more or less square in outline. When the stigmatic surface 
is ready to receive pollen these cells separate from one another and 



stand a little apart (Fig. 19, a, b). The cells immediately beneath 
these are small square cells which stain readily, and it is these cells 
that in unopened buds contain the red colouring matter. 

Pollination takes place in November and December, and althongli 
a very obvious groove is left along the style by the iiifolcling of the 
sterile carpel, pollen-grains do not grow down the groove. They 
always penetrate the tissue of the style, gaining nutriment, and 
germinate in large numbers. When they come to the opening left by 
the incomplete fusion of the two carpels, they make their way down 



it and enter the ovary near 'the base ’of the funicle, Two' or ..three 
pollen tubes .may enter, the ovary, one tube is seen, to creep .over the 
surface of the ovule near the micropyle, and only one seems to find 
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its way in (Fig. 20, a, b.)- I't finds its ivay along a little space 
left between the apex of the nueellus and the iiitegiimeiits, at the 
side. Actual entry into the embryo-sac was not obserYed, although 
ill many eases an egg and a sperm nucleus can be seen lying side by 
side ill \lie same envelope (Fig. 21). Double fertilization has not 
been observedj., but at the. time that the egg and sperm nuclei are 
lying side by side, other cells are formed very rapidly at the micro- 



pylar end of the sac. Some very clear cases were observed w^here 
these nuclei are all dividing before any appearance of fertilization. 
These cells iiewiy formed have abundant protoplasm and are at first 
grouped closely together, but they are not provided with cell walls 
until later. They soon come to line the embryo-sac, still dividing 
very rapidly and often are all foimd in telophase, showing spindles. 
Then their protoplasm becomes thinner and they secrete cell wmlls. 
Embryo-sacs presenting this state of affairs vary in length from .3 
cm. to .6 cm. It would seem that these cells are prothallial cells 
formed before fertilization is coinplete, clistinetly a gymnospermous 
character. „ 

The . embryo divides across, forming twn cells (Fig 22) , 
,a .ba.s.al cell and a terminal cell, ■ Of these the basal cell, does not 
dmde again, and the terminal ■cell, unlike that in typical Angio- 
sperms, forms the embiyo.: It divides, across twice and further 
divisions result in a spherical embryo of about sixty-four cells.' or 
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more. It is about this time that the prothallial cells secrete cell 
walls, and then cease to multiply. They form a very loose tissue, 



whose cells have larg’e vacuoles, and are j^radually used up by the 
developing embryo. They never occupy the whole embryo-sae, merely 
forming a lining to it, and the embryo-sac is tilled with a watery fluid 
which may be of value as food material for the developing embryo. 

The antipodal cells disappear early, before fertilization, and also 
the secondary nucleus. At the time of fertilization the embryo-sac 
increases in size very rapidly; t'hd outer integument keeps pace in 
development, and in addition becomes thick and fleshy, but the inner 
integument and the nucellua disappear, except for a small portion 
at the micropyle, and another small portion below the antipodal end 
of the sac. The ovary-wall increases greatly, becomes thick and 
fleshy like the outer integument, and is traversed by a network of 
fibro-vaseular strands. The two integuments and the nueellus are 
fused quite early in the life of the ovule but not to such an extent as 
to lose their identity (Fig. 20, b). The outer integument Anally 
forms the greater part of the young seed-coat, and its enormous size 
results in the compression from side to side of the embryo-sae, which 
then appears as a narrow slit. As the embiwo develops the remainder 
of the nueellus disappears, also, the outer integument shrivels, so 
that in a ripe fruit the testa is very thin. 

Further development of the embryo gives rise first to the radicle. 
It develops as a bulge at’ the micropylar end of the sac. The plumule 
is very slightly developed, but the cotyledons are enormous and placed 
with their adaxial sides together, completely filling the embryo-sae. 

The ripe fruits smell like pineapples, hut the scent is restrict'ed 
to the ovary wall whose outer layer becomes fleshy and pulpy. The 
inner layer is fibrous, forming a dense network of fibro-vaseular 
strands which project above the surface, and an imprint of this net- 
work is left on the seed-coat. The greater part of the ripe seed con- 
sists of the cotyledons. No fluid remains in the embryo-sac. 

Summing up: The main differences between the karaka and the 
typical members of the family are these: The absence of resin-canals, 
the presence in early development of connate stipules, the oecurenee 
of globular hairs on both upper and lower surfaces of the leaf, and 
of thread-like hairs on the upper surface' of the stipules; the appear- 
ance of endosperm before fertilization is, of interest because it recalls 
.the Gymnosperms. , The absence. of a suspensor in the, embryo also 
is a, notable feature which may' possibly -be peculiar to the karaka. 
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A New Species of Hymenoptera of the Family 

Xiphydriidae. 

By E. S. C-rOUKLAY, First Assistant Entomologist, 

CatYthron Institute, Nelson. 

{Read before the yelson Institute, 1st December, 1926; received hy Editor, 
9th Decembei\ 1926; issued separately, eth August, 192? f] 

(Plate 2.) 

Int tlie Tentiirediiioid group of the Hymenoptera, New Zealand has 
endemic representatives of the families Xiphydriidae and Oryssidae 
only. Of the Xiphydriidae there is one species, XipJiydria decepta 
Smith, and of the Oryssidae there is one species, Ophrynopiis scJiauins- 
landi Ashmead. In 1901, the latter insect was described from the 
Chatham Islands, and the writer (1925) added to the record instances 
of its occnrrenee on the mainland of New Zealand. X. decepta is 
rai% and hiit.for one notable instance recorded in 1925, the same 
remark applies to 0. scliauinslandi. 

The species described hereniider brings the total number of 
Tentliredinoid Hymenoptera to three, and it would appear that all 
are subalpine. 

Family Xiphydriidae. 

Genus Xiphydria. 

Xipliydria dimiana n. sp. 

$ . S mm. Head shining, black, except mandibles which are 
eastaneous, the teeth black, and palpi, brown, greatly suffused i^dth 
black; clypeus, cheeks, scape, palpi and mandibles, covered sparsely 
with moderately long amber-coloured hairs, longest and thickest on 
the cheeks. Clypeus overlapping mandibles laterally, having a small 
sharp triangular tooth medially. Frons, between the antennae, 
eonical, flattened above, and having a depression medially which ends 
at the anterior ocellus. Antennae 20- jointed, lying in a broad 
vertical furrow, wddest at the insertion of the antennae, and narrow- 
ing just above them to continue as a shallow^ fossulet to the lateral 
ocelli. Thorax black dorsally, shining ; brownish laterally and 
ventrally, more or less suffused with black, the base of the epistemum 
black. Pronotum and epistemum covered with long pale brown 
hairs, the lateral angles of the former yellow. Parapsidal grooves 
and a median longitudinal groove on the scutum deeply pitted, the 
former wide^ the latter narrow. Scutelluni flat, with steeply declivous 
sides. First abdominal spiracles large, prominent. Wings hyaline, 
highly iridescent, the nervures and stigma dark browm. Legs dai'k 
brown, suffused wdth black, the latter colour being present in greater 
proportion in the fore coxae, trochanters and femora. All the coxae 
slightly hairy; the hind tibiae and tarsi densely clothed -with 
moderately long pale brown hair. Abdomen black dorsally, brown 
suffused with black ventrally, shining. Laterally, a cream spot on 
segments four, five and six, and a large oblique cream mark on seg- 
ment nine. On each of stemites four to eight a row of pale brown 
hairs; segments nine and tenjj have a patch laterally. Sheaths of 
ovipositor also' hairy,, dark brown suffused with black. ; 

Taken resting on Jlncmia sp. growing in the open and close to a 
large clearing among mixed forest. 

One specimen, from Third House,'-' Dun Mountain, 2,000 feet, 
ill February, 1926. Plolotype ( $ ) in Coll. Cawthron Institute. 




Zip7ii/firia flwtiitrna n. sp. holotype. 

Xiphydria duniana n. sp. holotype, lateral view. 
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Notes on Variation in Neural Structure of 
New Zealand Cicadas. 

(Genus Melmnpsalta.) 

By G. V. Hudson, F.E.S., P.N.Z,- Inst. 

IRead 'before the Wellington Philosophical Society, 2otli August, 1926; 

7'ecewed by Editor, 26th August, 1926; issued separately, 

4th August, 1921.} 

Through tlie kindness of Mr. S. Lindsay, of Cliristchurcli, I have 
had the pleasure of adding to my collection a fine specdmeii of that 
very interesting little cicada, Pauropsalta lindsayi Myers. In describ- 
ing this new forin^ Mr. Myers explains that the genus Pauropsalta, 
of which this is the first New Zealand exponent, is distinguished by 
the possession of only five apical cells in the wfings (hind- wings). On 
the receipt of Mr. Lmdsa3^'s specimen I examined its neuration, and 
found that whilst the right wing had five apical cells charaeterisiic 
of the genus Pauropsalta the left had six apical cells charaeteristic of 
Mela^npsalta. A cursory examination of a few specimens of various 
species of Melanipsalta convinced me that the character relied on for 
generic separation was variable, and I therefore decided to examine 
the neuration of the hind-wings of the whole of the Cicadas in niy 
collection, einbraehig 197 specimens belonging to 15 species. I must 
here explain that Mr. Myers has very kindly advised me that he has 
examined the types of our Ne\v Zealand Cicadas in the British 
Museum, and he finds certain amendments in nomenclature are neces- 
sary. Doubtless he will shortly eommunicate these amendments to 
the New Zealand Institute, but in the meantime, I desire to use the 
amended names supplied to me by Mr. Myers. In order therefore 
to make the matter quite clear and, at the same time avoid anticipat- 
ing Mr. Myers, I give under each species a reference to Plates 45 and 
46 in volume 53, Trans. N,Z. Inst,, as to indicate precisely what 
species is meant. I may add that these plates were prepared' by 
myself, from my own specimens, to illustrate the paper by Mr, Myers 
which they aecompany. 

The results of the detailed examination of m3' collection of Cicadas 
are as follows : — 

Melmnpsalia crngulata YNbr. (Plate 45, figs, 5 and 6.) Five speci- 
mens examined. Six apical cells in hind-wings. No variation. 

MeUmpsalta strepitans Kivksldy. (Plate 45, fig. 7,) Thirteen 
specimens examined. One male wdt'h seven apical cells in right wing 
and six in left wing. 

Melanipsalta cauta Myers. ' (Plate 45, fig. 8.) Five speeimens 
exainined. Six apical cells. No variation. 

MeMmpsalta scuteUaris Walk, .(Plate 46, figs. 3: and, 4.) ; Twelve 
specimens examined. One female with five apical cells in right' wing,' 
six in left wing. One female with five in' left wi.ng and six in right 


’5' Trans. N.Z. Inst, 56, ISO. 
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wing. One male with small supplementary cell near apex in left' 
wing. 

Melanipsalta leptomeni Myers. (Plate 46, fig. 1.) Two speci- 
mens examiiiecl. Six apical cells. Nn variation. 

MelanvpsaUa crueniaia Fabr, (Plate 45, fig. 11.) Seveiiteeii 
specimens examined. One male with small supernumerary cell in 
both wings differently placed on each. One female with five apical 
cells in left wing. One male with five in right wing. 

Mdampsalta muia Fabr. (var. snh alpina.) (Plate 46, figs, 12 
and 13.) Twenty-six specimens examined. One male with small 
supernuineraiy cell in right wing near apex. One female with two 
small supernuineraiy cells in each wing differently placed. One male 
with first apical cell of left wing divided transversely" into two. 

Melampsalta muta Fabr. (Plate 46, figs. 9, 10, 11.) Forty-two 
specimens examined. One female with first apical cell in both wings 
divided transversely. One male with small extra cell in left wing. 
One male with five apical cells in left wing. One male with two 
minute extra cells in left wing. Two females with minute extra cell 
in right wing. One female with seven apical cells in right wing. 
One female with small extra cell in left wing. One male with seven 
apical cells in left wing. One male with seven apical cells in right 
wing. 

Melampsalta sericea Walk. (Plate 46, figs. 7, 8.) Ten. speci- 
mens examined. One male with five apical cells in right wing. One 
male with five apical cells in left wing. 

Melampsalta oclirma Walk. (Plate 46, figs. 5, 6.) Thirteen 
specimens examined. Six apical cells. ISlo variation. 

Melampsalta nigra Myers. (Plate 45, figs. 1, 2.) Ten specimens 
examined. One female with small extra cell near apex of right wing. 
One female with minute extra cell in left wing. One male with seven 
apical cells in left wing. 

MelampsaUa cassiope Huds. (Plate 45, figs. 3, 4.) Twenty-two 
specimens examined. One male with five apical cells in both wings. 
One male with four apical cells in bath wings. One female with small 
extra cell in right wing. One female with five apical cells in right 
wing, 

Melampsalta ioletntlie Huds. (Plate 45, fig. 9.) Fifteen speci- 
mens examined. One female with five apical cells in right wing. 
One female with five apical cells in left wing. 

Melampsalta campbelli Myers. Two specimens examined. Six 
apical cells. No variation. 

Melampsalta Immiltoni Myers. Two specimens examined. One 
male with five apical ceils in right wing. 

PauropsaUaff: Undsayi Myers. One specimen (male). Eight 
wing with five apical cells ; left wing with six apical cells. 

It will thus be seen that out of the 197 specimens examined, no 
less than 33 individuals, or over 16 per eeiit., exhibited variation in 
the iieuratioii of the hind-wings. It is hardly necessary to point out 
that investigations of this character have an important bearing on 
the ultra-refined methods of modern systeniatists. New genera and 
new species are coii.stantly being described, based on small structural 
differenees, often arrived at by the examination of only one or two 
specimens. 
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Notes on New Zealand Geometridae. 

By Louis B. Prout. 

Communicated by Alfred Philpott. 

[Mead hefore the Melson Philosophical Societi/, $tli December^ 1926; 
received by Editor, 11th December, 1926; issued separately, 

6th August, 1927.] 


As Mr. Meyrick remarked nearly ten years ago [Tmns, N.Z. hist., 
49 j 248), our knowledge of this family — or group of families, if Ms 
Anew and that of Dr. A. J. Turner be accepted — is already aa^cII 
adAmneed, and on that account it seems all the more worth AA'hile to 
bring together such corrections in nomenclature, etc., as haA'c been 
disco A^ered since the appearance of his Amluable "^‘KeAUsioii’’ (tom. dt. 
pp. 251-270). I take that memoir as a basis, so far as regards 
sequence and classification, except AA^here there are actual discre- 
pancies betw-een the generic diagnosis and included species. I haA^e 
had some interesting correspondence with Mr. A. Philpott on the 
questions at issue, and in the few cases AAMere aa^c liaAm not been able 
to reach practical certitude I think it adAusable to postpone definite 
alterations. 


Tatosoma Butl. 

]\Ir. Meyrick remarks on the aifinity between this genus and 
Rhopalodes Guen., and says that the former differs ‘Mnly” in the 
unusual elongation of the male abdomen. He OA^erlooks the interest- 
ing fact that Tatosorna has lost one of the proximal spurs of the 
hindtibia, AAdiich is not the case AAuth Rliopatodes, 

2. T. tipulata Walk. The synon^un jnistata Feld, belongs to this 
species, not to agrionata. 

4 bis. T. aincipallida RTOut. This is a quite different species from 
alta> Philp. 

7. T. tiynora Meyr. The oldest reference is N.Z. Jour. Sci. 2 (5), 
234 (September, 1884), AA’‘hero the name stands as nom. noA^ for 
' ^ agrio n a fa nec. W alk. ’ ■ 

Microdes Guen. 

11. 11. quadristrigata Walk.= inferchisa Walk.= foriafa Feld.= 
recMmeata Pluds, is at least a race, if not a separate species, 31, 
viUosata Guen. is Australian. 

Phrissogonus Butl. 

13, P. Testulafa Guen., Lcp., 10, 352, is the oldest . name, for 
denotafa- Walk, 

Chloroclystis Hiibn. 

14. C. mductata Walk. Add as further syiimjm: ■ semiMneaM 
Feld, Reis Nov. pL 131, 36 ( o..). 
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17. 0. ^plintMna Meyr. The reference should be 20 (not 21) ^ 49. 

32. C. modestn Philp., Tra7is. N.Z. Inst., 47, 193, This name is 
preoccupied by CMoroclystis -niodesta (Warr.) Hnapsii., Faun. Ind. 
3£otlis, 3; 396. I propose the name aconipsa nom. iiov, 

36. 0. Ikdienodes Piirdie. The reference should be 19 (not 20), 
70. 

37. C. fumipalpata Feld., Reis Nov. pL 131, 33, is— as has recently 
been pointed out by Mr. Philpott {Trans. N.Z. Inst., 56 388) — the 
oldest name for maculata Huds. 

39. C. minwha Pluds. This name is preoccupied by CJilorodystis 
nimima Warr., Nov. ZooL, 4, 227, but as I am inclined to agree with 
Hudson and Philpott {Trans., N.Z. hist., 49, 203) in making it a 
dwarf form of nereis ‘Me 3 n\ I leave it in abeyance, 

Asthena Hlibn.” (Meyr.) 

Unless suipurpureata AYalk. is a remarkable colour-form of 
pulcliararia, there are three New Zealand species in this genus, all 
of the Australian t\T}e'’ thereof, i.e., the genus Poecilasiliena of 
'Warren and Turner; but the first one, like xylocynia Meyr. (Proc. 
Linn. Soc. Ah>S.W. (2), 5, 815), does not literally conform to the diag- 
nosis *^^hindmngs normal.^’ I separate the two which have been 
confused as scMstaria by numbering them 58 and 58 bis. 

58. A. scJiisfaria Walk. Differs from the following in having 
the hiiidwing more rounded, not bent at vein 4; on the underside in 
the male with a specialised ttif t of hair at tornus, as in xvlocyma 
Meyr. ; also often in having the post-median line of the f oi'^=‘^viiig 
stronger (in any ease not accompanied by a band) and the proximal 
post-median of the hindwing stronger than/ the distal, whereas in 
siibpurpureata the reverse is the case, or the two are equal in expres- 
sion, often united by a band-like shade. Prom Mr. Meyrick^s remarks 
in erecting xylocyma, it would be pretty safe to add that name as a 
synonym to schistaria, but I have not yet made acquaintance with the 
Australian representative, 

58 bis. A. suhpurpureata Walk.= tuliuata Feld. A further 
synonmy is polycymaria Hinpsn. (Jour. Bomh. Nat. Mist. Soc., 14, 
648), the type of Hampson’s genus Astlieniod.es, based on a single 
example merely labelled ''India/’ evidently in error. I have eare- 
fully compared Hampson’s type with New^ Zealand materiaL 

" Venusia Curt.’’ (Meyr.) 

61. Y. dissimilis Philp. Miist be transferred to Xanf ho rJioe (sens, 
lat.), as already noted by the author, Trans. N.Z. Inst., 56, 388. 

Orthoclydon Warr. 

, 7 ; ^ ;Ortloclfda»;Warr., Aon. ZooL, 1, 393 , (1894) ) ; type,. Pd prm- 
/ectote Walk. ' (No. 1251 - 

This genus has been overlooked, although Timier.and Philpott 
have recently (Trans. N.Z. hist., 56, 388) noted that pi^aefectata 
Walk, required a separate genus, failing in two of the f our\ sigiiifi- 
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cant characters whicli Mevrick uses for XmitlwrJwe , — frontal cone 
and ‘^'moderate rough-scaled palpus. The face is smooth, slightly 
rounded (especially in the type species), hut not so prominent as in 
canibricci Curt., the type of Yenusia. Palpus rather short, very 
shortly rough-scaled l3eneatli (much as in Yemma^^ cliaridenm 
Meyr.). Antennal pectinations of $ very long, with about 10 distal 
segments noii-pectinate (much as in Y. verrimilaia Feld.). Thorax 
and abdomen not crested. Porewiiig with apex acute, or even sub- 
falcate, scaling smooth, pattern tjTpieally consisting of lines, as in the 
AstJiena group; areole double, vein 6 well stalked, DC more or less 
strongly inbent in middle, 5 arising from slightly before its middle, 
3 considerably proximal to end of cell. Hindwings continuing the 
scheme of forewing (i.e., presumably exposed at rest), DC oblique, 
vein 5 arising well before its middle, 3 as in fore wing. 

Thanks to the kindness of Mr. Philpott, I have been able to study 
also pseudostinaria Huds. (Bnt. Mo. Mag., 44, 61), which he rightly 
transfers here. I do not know Morias Meyr., but fully accept Mr. 
Philpott placing; its sjuionym prmceps Huds. was erected in 
Yemma, which was evidently nearly" right as to the froiis, but over- 
looked the double areole. 


Asaphodes Meyr. 

69. A. par ora Meyr. The oldest reference is N.Z. Jour. Sd., 2 
(5), 234 (1884), nom. nov. for Imimeraria Meyr. iiec, Walk.^^ 

Xanthorhoe Hiibii. (sens. lat.). 

81. X. luddata "Walk. Add synonym roh^isfaria Walk., Gat., 25,, 
1320, which represents the male, the types of hiddata and phmmata 
being females. Meyrick gives no localities, but the species is known 
from Porirua, New Plymouth, etc. 

84. Z". Walk. Walker’s type is simply a $ rosmria 

Doubl. Is Meyrick ’s one Auckland example the same? 

91. X. falcata Butl. Is an Asaphodes and must stand for the 
present as 70 bis. Personally, I feel satisfied that it is nothing but 
a large dark rufescens ButL, but as I have not seen any other example 
like it and Mr. Philpott cannot, from Butler’s cleseriptiozi, reconcile 
the two, I forbear to merge them. 

96, X. s-uhohsctirata Walk. Add the synonym ascotata Feld., 
Reis. Nov>. pL 131, 9, 

101. X. henedicta Meyr. This species is the true Biifl. 
(Proc. Zool. Soc. Loud., 1811, 397, pi. 43, 6), as is shown by Ms type. 
In his careful separation of the two allies, 101 and 102, Mr, Meyrick 
(Trans. N.Z. Imt, 46, 102), misjudged which was Butler’s speeies 
and gave a name to the wrong one. This was perhaps excusable, if 
he was unable to visit London at the time, for, as Mr. Philpott has 
pointed out to me, the original description and figure are very mis- 
leading in some ways. But inasmuch as the other species was not 
even represented in the British Museum collection in 1877, there can 
be no question of a confusion in labelling the type. 

102. X. Imta Butl,” Meyr,, Trans. N.Z. Inst.,.,4^, 102; 49, 26f 
As this species is left without a name I propDse for it that ot Larentm 
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pliilpoiM^ nom, not;.,, in honour of the entomologist who first recog- 
nised that two species were mixed as heaia. In addition to the 
differences originally pointed out by Mejudek, which are quite 
adequate for purposes of recognition, there is a pretty constant dis- 
tinction in BC of the hiiidwings, though both are '' Larentia^^ in 
having a definite aiigulatioiij with vein 5 arising posteriorly to the 
cell-fold. By some unexplained discrepancy, Mr, Meyrick (Tmns. 
N,Z. Inst., 49, 249) finds the diseoeellulars more extreme in pliUpotti 
(his heata^') than in heata vera (== benedict a) ^ hut both Mr. Phil- 
IDott and myself have examined a very large number, with the results 
here indicated. In beat = benedicta (the species with the cell-spot 
developed on the forenung) vein 5 of the hindwing is always nearer 
to 4 than to the cell-fold. In philpotti (cell-spot absent or vestigial) 
5 is nearer to cell-fold than to 4, sometimes only slighty so, occasion- 
ally only halfway. The deviation, therefore, is sometimes only small, 
.and it is conceivable that specimens of one or the other species might 
be found in which the distinction would break down, but it is 
certainly not without significance. 

104-106. X. chorica Meyr., cymozeucta Meyr. and oharata ¥eld. 
Mr. Philpott and Mr. Meyrick correctly found {Trans. N.Z, Inst., 51, 
350) that there were only two species here, but as there has been a 
misidentification of Felder’s oharata, of which the type is extant in the 
Triiig Museum, the synonjuny will need rectification. No. 104 will 
stand as obarata Feld., with- c/ion'ca. Meyr. sunk to it; No. 105 = 106 
as cyniozeucta Meyr. (= obarata Meyr. nec Feld.). 

Notoreas Meyr. 

139. X. perornata Walk. This common species must, on Mey- 
riek’s system of classification^ be transferred to Lytliria, as the areole 
Is always simple. 

Dasyuris Guen. 

152. B. caUicrena Meyr. Similarly, this species must be trans- 
ferred to Dasysternica Turn. {Trans. E, Soc. S. Austral., 46, 256) 
on account of the simple areole. 

156. P. fulva Huds. Has already been transferred to Notoreas 
(Hiids., Trans. N.Z. Inst., 40, 107, in erecting Bichromodes simulans), 
and this is right as regards the pectinate male antenna. The areole 
is variable, though with some bias in the direction of Notoreas, in 
which the species maybe provisionally left. Although it is now 
known that there are a good many species in which the areole can be 
either simple or double, it is seldom that there is not such a strong 
pi^epoiiderance of one or the other condition as to justify the 
temporary., retention of the character as, generic. The condition of 
, the, male antenna ■.(pectinate or non-peetinate) is .quite 'Stable for 
. species, buh soinetimes gives such arbitrary . divisions that ■ it would 
be impossible to divine, in the absence of the male, whether a species 
belonged, ,e.g., fo, Notoreas. The form, ol the discoeel- 

lulars of . the Miidw.iiig, though rejected as generic by Mr. /Meyrick, 
.was contemporaneously pronounced b}^' Dr., Forbes (Journ. N.Y. Ent. 
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25, 45) to be probably the best differential character yet avail- 
able in the very difficult Cidaria group, as generally correlated with 
a soiiiewffiat fmidameiital difference in the male genitalia. 

Adebds Warr. 

164. A. inostentata Walk. It has already been pointed out 
(Trans. N.Z. Inst., 53, 339) that the New Zealand species is distinct 
troin the Australian, and must be called griseala Hiids. 

Bichromodes Guen. 

166 (165 [bis] ex err. typogr.). B. petrina ]Meyr. Sinks to 
spliaerifita Feld. Mr. Meyriek- only cites Felder’s name with a 
query, which is not unnatural if he judged only by the bad figure, 
but overlooks that the type is accessible in the Tring hluseiim. 

Epirranthis Hiibii,’' (Meyr.) 

171 bis. E. ustaria Walk, is a separate species from alectoraria. 
Vide Philpott, Trans. N.Z. Inst., 49, 211; Prout in Seitz, Macrolep., 
12, 34. Since the latter wms writfen the genitalia have been 
examined. 

“ Selidosema Hiibn.’’ (Meyr.) 

176. S. cremnopa Meyr. This sinks to pungata Feld, (vera), 
Reis. Nov., pi. 131, 23, but both are simply male forms of the true 
melinata Feld., pi, 129, 9 (nec Meyr.). As the latter has at least 
^‘page priority, this rather rare species should be registered as 
melinata Feld. ( 9 ) = pungata Feld. ( ^ ) = cremnopa Meyr. 
(^). 

176 bis. S. flava Warn, Nov. Zool., 3, 406 (1896). Overlooked 
by New Zealand workers. It may be an aberration of one of the 
known species, e.g., of fascialata Philp. wdth the cfark markings extra- 
ordinarily reduced. 

177. S. fascialata' Philp. This name must be resuscitated (see 
176 supra). 

184. S. indistincta Butl, = melinata Meyr. nee Feld. This name 
must be resuscitated (see 176 supra). 

“ Azelina Guen.’’ (Meyr.) 

200. A. opliiopa Meyr. Sinks to variahilis Warr., Nov. Zool., 2, 
153 (1895) (as Polygonia). The description was poor, and in the 
absence of a type locality (though the comparison with foriinata 
iiiight lead to a guess) the name has been lost sight of. 

. 202. A. pulZam Walk. Further synonjmis are. Isclialts fher- 
mocliromata Walk, Cat., 26, 1750 and cineria ¥eld., Reis. Nov., TS2, 
22 (as paBJiidufa varf). 

Declana Walk. 

205. D. griscafa Huds. Belongs in Sect. B. 

208. D. fcrcdaiji Butl. • Is the oldest name for;M.teo,?a,, Philp. and 
must be deleted from the synonymy of No, 207. 
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Notes and Descriptions of New Zealand 
Lepidoptera. 

By ij^FEED Philpott, Hon. Eeseareh Student in Lepidoptera, 
Cawthron Institute, Nelson. 

{Read before the Nelson Philosophical Society, 6ih October, 1926; received 
hy Edifor, 1th Octoher, 1926; issued separately 
4th August, 1927.} 

Nogtuidae. 

Ichneutica maimorata (Htids,), E^it. Mo. Mag., vol. 60, p. 7 ; I. 
dives PMlp., Trans. N.Z. Inst., vol. 55, p. 207. 

The above syiionymical correction is necessary. This handsome 
species was found to be not uncommon at Arthur's Pass in February. 

Melanchra badia n. sp. 

^ . 38 mm. Head greyish-brown. Palpi greyish-brown, terminal 
segment and apex of second segment' mixed wuth oehreous. Antennae 
minutety ciliated; ferruginous, basal third ochreous-grey. Thorax 
with slight anterior crest, greyish-brown. Abdomen grey mixed with 
fuscous, anterior segments prominently ci*ested, each crest with apical 
blackish bar. Legs oehreous, middle and anterior pair mixed with 
brown, anterior tarsi more or less infuscated. Porewungs moderate, 
costa almost straight, apex rectangular, termen rounded, rather 
oblique, erenulate ; cJiestnut-brown ; costa narrowly, and t’ermen more 
widely, greenish-olive; an indistinct, paired angled fuscous fascia 
near base ; a pair of blackish dots on costa at and three others before 
and above reniforni; costa betw^een these dots greyish-oehreous ; orbi- 
cular ovate, dark fuscous ringed with ochreous-w^hite ; renif onn 
narrow^, inner basal angle somewhat produced, blackish, margined 
■with ochreous-white ; claviform obscure, fuscous, margined anteriorly 
with ochreous-wliitS; second line indicated by dull serrate paired 
fasciae, excurved to middle, thence incurved to dorsum; sub- 
terminal line prominent, margining olive terminal band, ochreous- 
white; an indistinct weaved blackish terminal line; fringes brown with 
pale basal and dark median ei’enulate lines. Hindwings dark 
fuscous; fringes ochreous-ivhitish with broad fuscous basal line. 

There is a slight resemblance to some forms of M. iartarea Butl, 
but the minute eiliations of the antennae at once distinguish it. 

Leslie Valley, in November. A single male (holotype) in coIL 
Cawthron Institute, 

M. eaptiosa n. sp. 

? . 41 mm. Head and palpi ochreons-white. Antennae brown, 
basally ochreous-white. Thorax with bifid anterior crest, ochreous- 
white mixed with pale olive. Abdomen ochreous-white, dorsally 
fuscons. Legs whitish-ochreous, tarsi annulated wuth reddish-browii, 
teirumal segments of anterior tarsi wholly brown. Forewiiigs 
elongate, costa almost straight, apex rectangular, termen rounded, 
oblique, erenulate; ochreous-white; numerous obscure dentate pale 
browmish-oiive transverse fasciae and a few seattered black scales; 
renif orm indicated by blackish dots; subtemiinal line indicated near 
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torniis and above middle by blackish margining ; fringes brownish- 
olive and fine waved median whitish line. Hindwing fusconSj 
pinkish-fuscous round termen; fringes pinkish-brown, round dorsum 
wholly whitish. 

Not close to any other described Melanclira. 

Mount Arthur Tableland at about 4,000 feet, in November. The 
single specimen (holot.ype) is in the coll, Cawthron Institute. 

Melanchra lata n. sp, 

$ . 44 mm. Head, palpi and thorax pinkish-brown mixed with 
grey. Antennae brown, greyish basally. iVbdomen pinkish-grey. 
Legs greyish-browTi, tarsi annulated with whitish. Porewings broad, 
dilated posteriorly, costa almost straight, apex obtuse, termen straight 
on upper half, rounded beneath ; pinkish-grey ; a short median longi- 
tudinal black fascia from base, apically dilated; first line indistinct, 
greyish, from costa to before i dorsum, dark-margined posteriorly ; 
orbicular large, greyish, margined with black; elaviform touching 
first line, obscure, dark-margined above; reniform large, normal in 
shape, black-niarginect ; an obscure dark shade inwardly oblique from 
bottom of reiiiform to dorsum; second line curved, waved, greyish, 
anteriorly dark-margined ; subterminal well-defined, greyish, indented 
beneath costa, anteriorly dark-margined, margining dilated above 
tornus; a terminal senes of black dots; fringes pinkish-grey with a 
faint median pale line. Hindwings greyish-fuscous ; a thin black 
terminal line ; fringes pale pinkish-grey. 

Approaching 31. olivea Watt, but much broader-winged and \\dtli 
a differently formed basal fascia. 

Arthur’s Pass, in February. Taken at light. The only speeimeii 
obtained (holotype) is in the coll. Cawthron Institute. 

Oatada lignicolaiia Walk., Cat. Brit. 35, 1579. 

Three specimens of this Tasmanian insect were sent t'o me by Mr. 
D. Jy. Milligan, of Leigh, North Aucldaiid, who took the insect in 
that locality in January. It is the species formerly recorded from 
Thames as G. impropria Walk, by Mr. Meyrick {Trans. N.Z. Inst, 49, 
246), but Di'. Jeftbris Turner assures me that’ the New Zealand insect 
is C. ligmcolaria, and having had an opportunity of examining 
examples of C. impropria, I have no hesitation in accepting his identi- 
fication. 

c::- — 

Fig. 1. Catada lig7ii€oJaria WaJk. Harpe. 

Pig, 2. Catada impropria Walk. Harpe. 

Hyuriohenidae. 

Chloroclystis punicea Philp., Trans. N.Z. Inst, 54, 148. 

, , Several of this rather rare species were taken at Nelson by Mr. 
W. Heigh way during the past - season. , Among these were three 
females, and I have selected one for the allotype and placed it in the 
coll. Cawthron Institute. , 
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PSYCHIDAE. 

Clania tenuis Rosen., Nat. Hist., 16 (ser. 5), 422. 

Ill Aiigxist, 1925, Mr. Gilbert Arehey, Director of tlie Aiieklaiid 
Miisemii, sent me a lexiidopterons larval ease, which had been found 
on some imported Australian timber. It contained a living larva 
and, thinking it to be a species of E^itometa, I supplied it with 
Eucalyptm leaves. It did not, hoxvever, eat anytliing and soon 
fastened the case to the surface of a leaf and remained there. Some 
time ill the late summer the moth emerged, but owing to my absence 
on field work, I did not bnoiv of this till the middle of April. A 
full description of C. tejiuis is to be found in Meyrick and Lower’s 
Revision -of the Australian Psychidae” {Tram. Roy. Soc. S. Axes., 
voL 31, p. 197 ). The expanse of wing is about 22 mm. The head, 
thorax and abdomen are black, the face and tegulae white, and there 
are two white stripes on the thoimx. The wdngs are light fuscous 
minutely irrorated with black. The larval case is an interesting 
object. It is rather more than an inch long and covered with straight 
twigs of about the thickness of a knitting needle, regularly laid and 
securely fastened to the underlying silk. Bett^een most of these 
larger twigs are very much thinner ones, the whole resmbling a fagot 
in miniature. The specimens have been returned to the Auckland 
Museum. 

Crambidae. 

Crambus oimatus n. sp. 

5 . 20 mm Head and palpi ochreous. Antennae brown. 

Thorax brown mixed with white. Abdomen whitlsh-oehreous. Legs 
white, anterior pair fuscous. Forewdngs, costa moderately arched, 
apex blunt-pointed, temieii rounded, oblique ; brassy brown to choco- 
late brown; markings white; a basal patch on costa half enclosing a 
brown area; a broad irregular band at not reaching dorsum, out- 
wardly strongly dentate; on fold before this a large spot of mingled 
blackish and white scales; an elongate black mark about middle of 
wing at -J; a creseentic w^hite area sprinkled with brown on costal 
half from about i to enclosing an elongate spot of blackish-brown 
on costal margin ; beneath this costal spot a prominent ring of brown 
enclosing a Tvhite area with a central brown dot ; second line pure 
white, dentate, preceded on costa by a small blaekish-browm. dot and 
followed by a much larger one ; a white area beneath the latter reach- 
ing apex; fringes fuscous, irregularly barred with white. Hind- 
wings and fringes pale ochreous-grey. 

Somewhat like C. vxilgaris Butl. but the circular distal spot and 
the broad first line at once distinguish it. 

Golden Downs, in January. The single male (holotype) is in the 
coll. Cawthron Institute. . 

Pyraustiuae. 

S^<x)pam oculata n. sp. 

$ $ .19-22 mm. Head and palpi brown mixed wfith white. 

Antennae brown, in male minutely ciliated. Thorax purplish-brown. 
Abdomen ochreous-grey. Legs oehreous-'white, spurs biwvn. Fore- 
wings moderate, costa almost straight, apex rectangular, termen 
hardly rounded, oblique; dull purplish-brown,; markings , usually 
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absent, except reniforni which is blackish, and obscnrety X-shaped, 
the lower half being filled with white; in some speciniens the veins 
are faintly outlined in black and there is an obscure subt'ermiiial 
line; fringes greyish-brown with a darker basal line. Hindwings 
f uscoiis-grey ; fringes greyish- white with brownish basal line. 

A very obscure form, but not closelj- related to any other species. 

Nelson, in April and November; Tisbury, Southland, in Noveni- 
ber ; and Freestone Hill, Manapouri, in Pebruar^v 

Holotype ( $ ) in coll. Cawthron Instittite, allotype ( ^ ) in coll. 
A. Philpott and paratypes in colls. E. Meyrick, A. Philpott and 
Cawthron Institute. 

Scoparia autimma n. sp. 

$ 2 . 25-27 mm. Head white mixed with fiiseous. Palpi 

dark bro^vn, white within. Antennae brown, in male minutely 
ciliated. Thorax grey, tegulae with broad longitudinal stripe of 
blackish-brown. Abdomen greyish-oehreous, apieally somervhat 
fuscous. Legs white irrorated with fuscous, anterior tarsi 
purplish-fuscous annulated with white. Porewings moderate, costa 
moderately arched, apex rectangular, termen hardly rounded, slightly 
oblique; grey mixed with white; markings dark chocolate brown; a 
median streak from base of about more or less interrupted with 
white apieally ; a streak above this, rising at J and ending at f , its 
upper margin irregularly indented; some ochreous suffusion round 
apex of this streak; veins finely lined with chocolate brown; fringes 
grey with median and subapical lines. Hindwings ochreous-grey, 
round apex and termen fuscous-tinged : fringes ochreous-grey with 
fuscous basal line. 

Near S. falsa Philp. but that species is without the basal streak 
•and the dark lining of the veins. 

Nelson, in April and May. Holotype ( $ ), allotype ( $ ) and 
one paratype in eolL Cawthron Institute. 

Tortricidae. 

€apiia arcuata Philp., Trans, N.Z. lyist., vol. 47, p. 198. 

Mr. A. Toimoir has submitted to me the previously unknown 
male of this species. It was taken at Deans’ Bush, Christchurch, in 
March. I have made the specimen the allotype and returned it to 
the coll. Canterbury Museum. 

.Epiclaorista speciosa n. sp. 

$ . 14 mm. Head, palpi and thorax ferruginous. Antennae 

ringed alternately with ochreous-grey and black, ciliations in male 
‘1|. Abdomen dark greyish- fuscous. Legs greyish-oehreous, 
.anterior pair fuscous, all tarsi annulated with ochreous. Porewings, 
costa straight, apex almost rectangular, teraien slightly rounded, 
little oblique ; w^hite; markings ferruginous mixed with ochreous and 
black; a small basal patch, including costal fold, margin outwiardly 
oblique; a prominent fairly broad straight fascia from apex of costal 
fold to before -J of dorsum, outer margin extended in disc by ochreous 
patch; an outwardly oblique bix)ad fascia, from middle of costa, 
greatly eonstrieted (almost interrupted) . at middle, thence much 
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dilated and recurved to apex; several spots on costa ’between | and 
apex, and some irregular markings between fasciae on dorsum, where 
the groniid-colour is leaden grey; fringes ferruginous, tipped with 
yellowish-oehreous. Hindwings dark fuscous ; fringes fuscous with 
darker basal line, round tips ochreous. 

Near U. zatropliana 'Meyr. but a larger and more handsome 
species. 

Arthur Pass, in February. The single male (holotype) was 
taken by Mr. S. Lindsay in whose collection it remains. 

Tortiix maculosa n. sp. 

$ $ . 14r-20 mm. Head, palpi and thorax grey. Antennae 

grey annulated with fuscous, ciliations in male 1, Abdomen gre:^dsh- 
white. Legs greyish- white, anterior pair fuscous. Forewings, costa 
well arched, apex round-pointed, termen oblique, white, irrorat’ed 
with, lighter and darker bronzy-fnscous ; markings dark bronzy- 
fuscous; three or four interrupted curved fasciae between base and 

a rather broad outwardly oblique fascia from before ^ to middle 
of wing, dilated in disc; three or four interrupted fasciae betw^eeii 
this and apex; fringes greyish- white. Hindwings f useous-grey ; 
fringes fuscoiis-gre 3 ^ with pale basal line. 

Not closel}^ resembling any other New Zealand Tof^trix. It is- 
easily’- recognised b^" its spotted appearance. 

Aorere Eiver and Quartz Ranges, in February. Fairty common 
on the ^'^pakihi” lands. Holotj^pe (male), allot 3 T)e (female), and a 
series of paratypes in coll. Cawthron Institute. 

G-elechudae. 

Thiotiicha lindsayi n. sp. 

$ . 15 mm. Head, palpi and thorax purplish-brown. Antennae 

light purplish-brown, longest ciliations in male 4. Abdomen (missing). 
Legs fuscous, tarsi obseurel^^ ringed with whitish. Forewings 
parallel-sided, costa hardh^ arched, suhsinuate, apex broadly" rounded, 
teriiieii oblique; purplish-brown with a sprinkling of whitish scales, 
especiall}" on posterior half ; fringes fuscous. Hindwings and 
and fringes fuscous. 

Not likeh" to be confused with the other two species of the genus. 
CTlentiii, in Pebriiaiy. A single male (holotype) in coll. S. Lindsa^'., 

Elachistidae. 

ElacMsta sagittifera n. sp. 

# . 11.5 mm. Head oehreons- white with median browm stripe. 

Palpi white. Antennae greyish-fuscons. Thorax white, tegulae and 
inediaii stripe fuscous. Abdomen white mixed mth fuscous. Legs 
oehreous-white mixed with fuscous. Forewings, costa almost straight, 
apex acute, termen extreme^ oblique; white; base of costa to 
narrowly fuseous; a whitish-ochreous stripe along costa, broadest on 
basal I ; an ochreous stripe along fold to V- ; an oehreous-fiiseous 
.stripe above fold, commencing about i and running to apex, where 
it becomes slightly dilated and blackish; a fuseous stripe along 
dorsum to tornus, thence continuing, hut much paler, half way to 
apex ; fringes pale oehreous-fuscDiis with black basal line round apex.. 
Hindmngs dark fuscous; fringes pale ochreous-fuscous. 
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Near E, thaUopJiora Meyr., but with a different arraiigenieiit of 
the stripes. 

Arthur’s Pass, in February. Two males taken by Mr. S. Lindsay 
and the writer. Holot 3 ^pe (male) in coll. S. Lindsay and a para type 
ill coll. Cawthron Institute. 

Oecophoridae. 

Borkhausenia gTata n. sp. 

5 . 20-22 nini. Head and thorax light orange-^'ellow. Palpi 

light orangewellow, second segment, except near apex, fuscous oiit- 
wardh’. Antennae ringed alternateh' with oclireous-grey and fus- 
cous, ciliations in male J. Abdomen fuseous-gre^p anal tuft oehreous. 
Legs wliitish-ochreous, anterior pair infuseated. Forewings nioderate, 
broad, costa inoderatelj" arched, apex bluntlj^ pointed, t'ermeii 
rounded, oblique ; light orange-j^ellow ; costal margin purplish-fuscous 
from base to about i ; a purplish-fuscous spot on fold before middle, 
sometimes absent or represented onl^^ by one or two scales; a shnilar 
.spot ill disc at f; fringes eoncolorous with wing. Hindwings light 
fuseous-gre}^- fringes light fuseons-gi'e^^, with obscure darker basal 
line. 

The largest of the yellow group. The clear ground-colour and 
broader wings, apart from the male genitalic characters, distinguishes 
it from B. apertella Walk. 

Dun Mountain, Nelson, from 2,000 feet to 3,000 feet, in Novem- 
ber, December and January. Holotype (male) and several para- 
tj^pes in eoll. Cawthron Institute. 



Pig. 3. Borkhansenia emais n. sp. (a) Lateral view of male genitalia. 

(b) Inner view of liarpe. (c> Apex of harpe from beneatb. 
Fig. 4- Borkhausenia grata n. sp. (a) Lateral view of male genitalia. 

(b) Inner view of harpe. (c) Apex of harpe from beneath. 


Borkhauserda enodis n. sp. 

S. 19-20 mm. Head, palpi and thorax bright yellow, second 
segment of palpi, except near apex, fuscous. Antennae ringed alter- 
nately" with oehreous and fuscous. Abdomen greyush-fuseous. Legs 
whitish-ochreous, anterior pair infuseated. Forewings, costa w^ell 
arched, apex bluntly pointed, termen rounded, oblique; bright 
yellow; costal margin fuscous 'from base to about J ; fringes bright 
yellow. Hindwings pale greyish-fuscous; fringes gi*eyisli-fiiscous 
with darker basal line. 

Hard to distinguish from the unmarked forms of the preceding 
species, but the small differences in the genitalie characters seem to 
be quite constant while the costa is more arched and the ground 
colour rather paler. 
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Cobb Valley and localities in the Ticiiiity of Nelson city in 
NoTember and December. Holotype (male) and several paratypes 
ill eolL Cawthroii Institute, I cannot at present with eertaiiit'y assign 
the females to either of the species just described. 


Isatlm florida n. sp. 

S . 15-*! 9 mm. Head, palpi and thorax black sprinkled with 

white. Antennae black with short grey pubescence. Abdomen 
black, segmental divisions yellowish-white. Legs black, tibiae and 
tarsi banded with white. Forewiiigs oblong, costa arched at base, 
thence straight, apex rounded, termen hardly oblique; black tinged 
with brown and densely irrorated with bluish- white (owdiig to the 
tips of many scales being so coloured) ; markings formed by the 
elimination of the irroration ; an indistinct dentate basal fascia enclos- 
ing two tufts of raised scales, one above and the other below fold, 
both of which contain a few yellow scales; a fairly straight fascia 
from I costa to dorsum enclosing similar tuft's of raised black and 
yelloW' scales; an irregular fascia, containing a few% yellow scales, 
from § costa to tornus; fringes blackish-fuscous, basal i mixed with 
bluish- white. Hindwings yellow’ ; termen and dorsum broadly dark 
fuscous ; fringes dark fnscous. 

The parti-coloured hindwings at once distinguish this handsome 
species. 

Mount Arthur Tableland, at 4,500 feet’, in November. Three 
males taken by the wTiter and Mr. "W. Heighwny. Holotype (male) 
and two paratypes in coll. Cawthron Instittite. 


Izatha plumbosa n. sp. 

$ . 20 mm. Head black sprinkled with white. Thorax black 
mixed with white, scutellum ivhite, tegulae mixed with ochreous and 
brown. Palpi black, a broad median band and apex of second 
segment white, also white median band on terminal segment. Anten- 
nae black sprinkled with white basally. Abdomen black, segmental 
divisions white. Legs black, tibiae and tarsi banded with white. 
Forewings oblong, costa slightly arched, apex broadly rounded, 
termen rounded, little oblique; leaden grey with some ochreous and 
brown admixture; markings black mixed with brown; an indistinct 
dentate basal fascia eiielosiiig two tufts of raised scales, one above 
and one below fold ; a nearly straight fascia from costa at’ I to above 
dorsum at also enclosing raised scale tufts; an irregular fascia 
from costa at | to above tornus, much constricted atpniddle and with 
an indentation beneath filled with leaden grey; a terminal series of 
obscure dots; fringes concolorous with wdng. Hindivings bronzy- 
fuscous; fringes fuscous with obscure basal and median pale lines. 

It is possiMe that this may be the female of the preceding species, 
but having regard to the considerable differences between the tw^o and 
to the widely separated localities I do not think it very probable. 

Arthur’s Pass, in Febmarj. The single specimen was taken near 
the glacier from which the Otira Eiver has its source. Holotype 
(female) in col. Cawthron Institute. 
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Izatha milligaaii n. sp. 

$ . 19-22 mm. Head white. Palpi white, basal and subapical 
bancls of secand segment and median and apical bands of terminal 
segment dark fuscous. Antennae brown with grey pubescence. 
Thorax white with some admixture of pale fuscous. Abdomen 
ochreous-whitish. Legs fuscous sprinkled with ochreous-whitish, 
posterior tibiae whitish-ochreous. Forewings not posteriorly dilated, 
costa slightly arched, apex rounded, termen rounded, oblique; white, 
sparsely sprinkled with pale ochreous; markings blackish-fuscous; a 
spot on base of costa; an elongate spot on costa at a more or less 
triangular spot beyond a suffused terminal shade; two elongate 
spots ill disc and sometimes a third below first on fold; fringes grey. 
Hindwings and fringes pale fuscous-grey. 

Nearest to J. apodoxa Meyr. but quite differently marked. 

Leigh, North Anckland, in January. Five males sent by Mr. D. 
D. Milligan. Holotype (male) and two paratypes in coll. Cawthroii 
Institute, 

Atomotriclia lewisi n. sp. 

$ . 23-24 mm. Head and thorax dull broum mixed with grey. 
Palpi with terminal segment much shorter than second, ochreous- 
whitish mixed with brown externally. Antennae annulated alter- 
nately with ochreous-whitish and dark fuscous, ciliations in male 5. 
Abdomen dull brassy-yellow, segmental divisions whitish and some 
fuscous on basal segments. Legs ochreous-whitish, more or less 
infuseated. Forewings, costa moderately arched, apex rounded, 
termen oblique; dull brown; sometimes a broad stripe of oehreous- 
white along dorsum, tapering to tonius and triangularly indented 
above near base, also a suffused stHpe of the same colour beneath 
costa to about |; fringes whitish-ochreous with three or four lines of 
browm points. Hindwings and fringes ochreous-whitish sprinkled 
with brown. 

The male genitalia show this species to be most' nearly related to 
A. isogama Meyr. 

Two males received from the late JMr. J. H. Lewis ; locality of 
capture probably Central Otago. Holot5q>e (male) and a paratjq)e 
in coll. A. Philpott. 



Fig., 5. Atomoiricha lewisi n. sp. (a) Lateral view of male genitalia. 

(!}) Inner view of harpe, (c) OWianely dorsal view of anciis 
and gnathos. 


88^ ■ Trmisactions. 

Barea exartliA Proc. Limi, 8oc, N.S.W., yoL 8 (1st ser.), 

p. 357; Izatlm planeteUa Huds., Ent. Mo, Mag., yoL 59, p. 218. 

A specimeii of this Australian species was reared by Mr. A, Toii- 
iioir, of the Caiiterbiiry Museum, from a larva found feeding on the 
decayed portion of an imported hardwood pole. The moth, a female, 
emerged ill NoYeiiiber, It appears probable' that this species has 
established itself in the Canterbuiy district, as^Mr. S. Lindsay has 
sent me a male taken by him at Dean’s Bush, Christchurch, in Feb- 
ruary of this year. The type of planetella was thought to be from 
Ohakune, in the centre of the North Island, in no way an improbable 
locality in view of the larval habits. 

Emtoma inornata n. sp. 

^ $ . 12-14 mm. Head ochreous-whitish. Palpi oehreous- 

wMtish, apex of terminal segment bro-wn. Antennae fuscous, 
aiinulated ivith oehreous, basally ochreous. Thorax pale ochreous. 
Abdomen oehreous-whitish. Legs ochreous-wliitisli, anterior pair 
iiifuseated. Forewiiigs with the branches of the first cubitus short- 
stalked, costa moderately arched, apex pointed, termen oblique; 
oehreous mixed with white; a blackish-fuscous spot, usuallj^ elongate, 
at about* a black dot in disc at §; fringes oehreous. Hiiidwings 
greyish-fuscous; fringes ochreous. ' 

Easily distinguished from E, symmorplia Sleyr., apart from the 
veimtional difference, by the comparative lack of markings. It has 
not been considered advisable to base a new genus on the venational 
detail noted, the other characters being normal. 

Seaward Moss (InYereai*gill), in January (Philpott). Bottle 
Lake and Waikuku (Canterbury), in November and March (Heigh- 
way and Lindsay). Holotype (male) and allotype (female) in coll. 
A. Philpott. Two paratypes in coll. Cawthron Institute. 

GliVPHIPTERVGIDAE. 

GlypMpteryx necopina n. sp. 

^ $ . 11-15 mm. Head and thorax ochreous- white. Palpi 

with small triangular tuft beneath, ochreous-whil'e, indistinctly barred 
with pale fuscous. Antennae brown. Abdomen pale brassy, in 
male dorsally dark fuscous. Legs whitish, anterior pair fuscous and 
posterior pair aniiuiated with dull fuscous. Forevdngs iiannw, costa 
mcwierately arched, apex, in male rounded, in female acute, termen 
strongly oblique ; in male oehreous-whit'e, paler along costa, in female 
white ; an interrupted blackish-fuscous streak from about i to apex, 
frequently represented only by a few dots, in female more constantly 
presait ; a black spot or spots above tomus ; in female three or four 
interrupted blackish-fuscous transverse fasciae on' apical fringes 
whitish-ochreoiis with prominent blackish median line and- blackish 
tips round apex, Hiiidwings shining grey-whitish; fringes pale 
oehreous. 

G. necopina belong's to the ataracia group, but differs from its 
allies, in addition to the markings, by the smaller palpal tuft. 

Golden Downs and Gordon’s Nob, in January. Common among 
the rough herbage on marshy ground in the valley, and oii' the dry 
scanty vegetation of the mountain- at- 3, 'OO'O feet. 
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GRACILARnDAE. 

Gracilaria purpurea n. sp. 

$ ? . 14-15; Plead and thorax dark oehreoiis-browiij ^with a 

purplish-yiolet sheen, face white. Palpi ochreoiis-browii. Antennae 
ochreons closely annnlated with brownish. Abdomen' (missing). 
Porewings brassy-yellow, densel3- covered with purplish-violet 
strig’iilae which shoAV a tendency to form spots at 1, and 
fringes greyish-fuscous, eoncolorous with wing round apex. Hind- 
wings leaden-grey ; fringes brownish-fuscous. 

Somewhat resembling G. Imearis Butl. but wdthout the triangular 
pale costal area of that .species. 

West Plains, near Invereargill, date nneertain. Holotype (male) 
and allotype (female) in coll. A. Philpott, 

Plutellidae. 

Orthenches nivalis n. sp. 

2 . 17 nun. Head -white, Papi w’hite, outwmrdly mixed wdth 
fuscous. Antennae white, annulated \vith blackish fuscous. Thorax 
white, tegulae mixed with pale fuscous. Abdomen greyish- white. 
Legs, anterior and middle pair fuscous, posterior pair -while. Fore- 
wings, costa moderately arched, apex round-pointed, termen rounded, 
oblique; white with scattered strigulations of leaden-fuscous; mark- 
ings purplish-fuscous; some irregular spots round base of toimus; 
a large blotch at -J covering middle third of wing, preceded and 
touched by a round spot on fold; an oblique inwardly directed mark 
in disc at middle; an obscure irregular spot at fringes w^hite mixed 
with fuscous, obscurely barred round apex. Hindwings and fringes 
shining white. 

Easily distinguished by the markings from the other w’-hitish 
species of the genus. 

Arthur’s Pass, in Fehruar^n A single male (holotype) in coll. 
Caw1:hroii Institute. 


Nepticulidae. 

Nepticula insigms ii. sp. 

o , 5-6 mm Head white, sometimes ochreous tinged. Antennae 

fuscous, eye-cap whitish. Thorax ochreous. Abdomen dark fuscous. 
Porewings white with much admixture of ochreous, especial^ od 
basal portion and in disc; a black spot on fold at sDmetimes absent; 
a prominent black spot in disc at 4, usually elongate; a black spot, 
large or small, before apex; fringes fuscous-grey with several rows 
of ochreous points round apex and termen. Hindwings and fringes 
fuscous-grey. 

Mount Arthur Tableland, at 4,000 feet, in Novemher. Three 
males taken. Holotype (male) and paratypes in eoll. Cawihroii 
Institute. ' ' 

Tusteidae. 

Mallobathra cam n. sp. 

$ . 14-15 mm. Head and thorax oehreous-browm. Antennae 
ochreons, eiliations in ' male 3. Abdomen fuscous-hrowm. Legs 
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fuscous iiiixecl with ochreoiis, posterior pair more oelireoiis, all tarsi 
aniiiilatecl with ochreous. Forewiiigs elongate-triangular, costa 
moderately arehed, apex round-pointed, termeii strongly oblique; 
ochreous, coYered with hmwn strigulae and with strong purplish- 
violet iridescence; the strigulae tend to form spots on apical half 
of costa and round termen; an indistinct bromi spot on dorsum at i ; 
fringes fiiseoiis mixed with ochreous. Hindmiigs and fringes 
greyish-fuseoiis with purplish- violet sheen. , 

More like a Taleporia- in shape and coloration, but structurally a 
MalUbaHira. 

Dun Mountain, in December., Two males taken at 3,500 feet. 
Holotype (male) and a paratype in coll. Cawthron Institute. 


MaUobathra tonnoiii n. sp. 

^ . 16 mm. Head, thorax and abdomen blackish-fuseous. 
Antennae biackish-fuscous, ciliations in male 2|. Forewings, costa 
modei'ately arched, subsinuate, apex rounded, termen oblique; dark 
brownish-fuscous obscurely strigulated with ochreous; an undefined 
patch of paler ochreous on dorsum near base ; a large spot of whitish- 
oehreous on dorsum beyond middle; fringes dark purplish-fuscous. 
Hindwings and fringes dark fuscons with purplish sheen. 

Close to;ilf. strigulaia Philp. and If. femmehi Philp., but without 
the dark dorsal blotch of the former, and a larger and darker species 
than the latter. 

Lake Moaiia, in December. A single male taken by Mr. A. 
Tonnoir. Holotype (male) in coll. Canterbury Museum. 


!Micropterygidae. 

Sabatinca heighwaji n. sp. 

9 . 13.5 mm. Head covered with dense long hair reaching 
beyond I of antennae, light tawny. Antennae bright brown, tips 
blaek. Thorax tmnxy, densely long-haired. Abdomen dark fuscous. 
Legs oehreous, tarsi banded with fuscous. Forewings long, costa 
strongly arched at base, apex round-pointed, termen very oblique ; 
shining brassy; fasciae ivorv’'-yeilow with pink reflections; three equi- 
distant complete curved faseiae between base and at | a fascia 
interrupted below middle ;■ between' I and f a fascia indicated by 
marks on costa and dorsum; two fasciae near apex, broadly inter- 
rupted at middle ; all fasciae are here and there, margined with black- 
ish ; an obscure reddish shade commeiiees in disC: at third fascia and 
runs to apex; fringes pinkish-bimwn obscurely baimed with pale 
yellow. Hindwings metallic violet,, paler near base; fringes fuscous 
with some yeilovv at middle of termen. 

Structurally nearest to S. Imilia Clarke and S. mllm'cTm Mejr,, 
R1 of the hiiidwing being complete. 

Leslie Yalley, Mount Arthur Tableland, in November. Two 
females taken by Mr. "W. Heighway. Holotype. (female) and slides 
of wings and female genitalia in coll. .Cawthron Institute. ■ 
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The Modification of the Eighth Sternite in Microdes 

(Lepidoptera). 

Bj' Alfred Philpott, Hon. Research Student in Lepidoi^tera, 
Ca'wthron Institute, Nelson. 

[Bead 'before the ]<Ielson Philosophical Institute, 27 th July, 1B26; received 
by Editor, SOth July, 1926; issued separately, 
loth August, 1927 S\ 

It is not very minsual to find the eighth abdominal segment in the 
Lepidoptera modified to a greater or lesser degree. In the Microp- 
terygidae the sternite of this segmeit may be absent {Sahatmca)^ 
or represented by a narrow strip only {Microyieryx) ; in Hepialidae 
it takes the form of a rather flat well ehillnised plate lying beneath 
the vinculum, while in some Geometrids (Aeidaliinae) the whole 
segment is irregular in shape and frequently armed with lateral pro- 
cesses (cerata of Pierce), or the segment may be more normal but 
have a variously shaped more strongly chitinised median area 
(Eupitheeiinae). These, and similar departures from the normal, 
are usually confined to the male sex and are almost certainly 
connected with the act of pairing. 

Ini Microdes, a small genus confined to New Zealand and Aus- 
tralia, a veiy^ interesting structure is to be found. I have been able 
to examine the males of six species of the genus and it proved to be 
well developed in each. Pierce (the Genitalia of the British Geome- 
tridae) has described and figured this modified eighth sternite in the 
Eupitheeiinae, the group to which Microdes belongs, and it appears 
that the structure assumes a considerable variety of forms ; none of 
these, however, is quite similar to Microdes though CalliclysUs 
approaches fairly near. As long ago as 1891 Dr. Buchanan White 
drew attention to the differences in the terminal segments of the males 
of Eiipitliecia, He desexibed (Entomologist, vol. 24, p. 129) more 
than thirty species, each showing marked differences in the 
''ultimate’’ (eighth) sternite, and, in some instances, in the "penulti- 
mate” (seventh) also. 

The male genitalia of Microdes are normally completely with- 
drawn into the eighth segment which (see fig. J), is greatly produced 
dorsally. The ventral portion of the eighth sternite is somewhat 
flattened and bears a forcipate structure, the base of which rest's on 
the anterior margin, while the tips of the prongs project just beyond 
the posterior edge of the sclerite. This organ, for which I suggest 
the xiame "lyra,” is apparently a development of the sternite itself, 
being formed simply by stronger chitinisation. It wfill be seen from 
the figures, which are of the same magnification, that the lyra pro- 
vides a very good specific chai’acter, at least for those forms which 
have been available for examination. 
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111 wliat iiiaimer the Ivra functions it is difficult to imagine. Its 
position on the eighth sternite would seem to preueiit it from, partici- 
pation in coiijiiiiction with the extruded parts of the iiiiitli segment; 
nor do the genitalia of ' the female show anr unusual external 
features which might suggest adaptation to ' the male structure. 

Microdes epicryptis lleyr. and M. quadrisfrigata AValk. are New 
Zealand species; the others are from Australia. I have pleasure in 
expressing my best thanks to Mr. G. Y.Hudson for material of M. 
epicryptis and to Dr. A. J. Turner and Mr. G. Lyell for the Austra- 
lian insects. 



Fig. 1 . — Microbes sq'uanwiulata Guen. Oliliquely lateral view of male 
genitalia in normal position. 8, eiglitli segment; h, harpes; 
1, lyra. 

Fig. 2. — if. squamnmlata Guen. Eighth sternite, ventral view. 

Fig. 3. — if. diplodonta Turn. Eighth sternite, ventral view. 

Fig. 4, — if. oreoehares Turn. Eighth sternite, ventral view. 

Fig. 5. — M. vittos-ata Guen. Eighth sternite, ventral view. 

Fig, 6. — M. quadristrigata Walk. Eighth sternite, ventral view. 

Fig. ?- — M. epicryptis Meyr. Eighth sternite, ventral view. 

Fig,. 8. — if. vUlosuta Guen. Apical segments of female. 7, 8 and 9, 
seventh, eighth and ninth segments; co, copulatory open 
ing. 
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The Male Genitalia of the New Zealand 

Tineidae. 

By Alfred Philpott, Hon. Eeseareli Student in Lepidoptera, 
Cawtliron Institute, Nelson. 

lEead before the Nelson Philosophical Society, SrS Noveinder, 1926; received 
by 'Editor, 5th Novemher, 1926; issued separately, 

10 th August, 1921.} 

Writing in 1914, Mr. E. Meyrick (2) listed 46 species of Tineidae 
as occurring in New Zealand, and tkougli at tke present date 73 
species are recognised, the family still remains rather poorly repre- 
sented. Several species, semidoniestie in habit, have been artificially 
introduced, but leaving these aside, we find that endemic forms 
largely preponderate, there being 15 endemic genera out of a total of 20 
Eyer (1) stat’es that the Tineidae '' forms the basis for practically 
all of the types of genitalia which occur in the Tineoidea. ’ As 
far as the inference of variety goes this is applicable to the New 
Zealand Tineidae: genitalia structure of the simplest kind charac- 
terises some of the genera, ivhile in others the most specialised and 
eomplicated organs are present. What is still more remarkable is 
that ill some instances, these two extremes are to be found within 
the same genus. Under these circumstances, and having regard t'o 
the fragmentary character of the group here dealt with, it would 
serve little practical pui’pose to attempt a diagnosis of the genitalia 
characters of the family. But it may be said that usually the gnathos 
is imperfect (not fused) or ahsent’, the juxta absent or small, the 
harpes broad, entire or with a narrow saeciiliis and the aedeagus, 
■which may be straight or cuiwed, usually long and thin. 

In the case of several species lack of material has prevented 
examination, and it must be remembered that any eoneliisions arrived 
at are subject; to such limitations. Figures of the various parts in 
all of the species investigated are given. 

Endophthora (Fig. 1.) 

A small endemic genus containing three species. Only one of 
these, E. omogramma Meyr. has been examined. The genitalia are 
of simple type. Uiiens moderate, apex rounded ; tegumen fused -with 
vinculum, saecus very long and thin; gnathos and juxta absent; 
harpes broad, entire, dilated apieally; aedeagus lineal*, somewhat 
bulbous basailjE The most specialised character is the elongate 
sacciis. On each side of the eighth tergite, near the caudal margin, 
is a radiating tuft of spines, probably functioning in some 'way in 
connection, with reprodiiei’ion. 

Orypsitricha (Figs. 2-4.) 

An endemic genus, allied to the preceding, containing six species. 
The same general description will, apply,, but the aedeagus is not 
markedly bulboiis basally and in at least one species, C . sfereoia Meyr. 
the harpes are divided into two lobes. 
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Arcliyala (Pigs. 5-8.) 

Endemic. Five species haTe been described, four of wliieli are 
here dealt' witli. Uiieus long, bifid or bilobed; tegiinieii fused witli 
Yiiiculiini, saecus small; gnatlios a pair of weak lobes not fused 
apieally; harpes long^ entire; aedeagus curved, sometimes hooked 
basally. 

Sagepbora (Pigs. 9-12.) 

Endemic. Five species. The genitalia^ are extraordinarily 
modified, the specialisation extending to the seventh segment, which 
is divided along the pleural area, the tergite assuming the function 
of an uncus and the steriiite suggesting a fused pair of harpes. The 
tergite may be broad or narrow, its length being soinetiiiies increased 
by a dense apical tuft of hair; the sternite is sometimes 
asymetrical. Within the seventh segment’, which is soft and more 
or less membranous, lies the eighth, which may take the form of an 
irregular asymetrical ring or band bearing several processes, or be 
modified into a pair of structures placed in opposition to each other 
laterally. These structures are of the most complicated and involved 
nature though not unfitted to act as harpes, the fiinetion of which they 
probably undertake. The very much reduced and altered ninth 
segment is enclosed in turn by the eighth. Its normal constituents 
are, for the most part, quite unrecogTiisable, though vestigial harpes 
can usually be made out. The aedeagus wns not observed and is 
apparently a simple membranous duct. The whole structure of the 
genitalia is difficult to understand and there is much variation 
between the different species, but it seems fairly certain that the 
ninth segment with its appendages — that is, the normal genitalia of 
other lepidoptera— is here reduced to comparatively unimportant 
form and function, that the eighth segment largely takes the place 
of the ninth, and that the seventh assists the eighth in its unusual 
capacity. Altogether, the genitalia characters of this small genus 
are among the most extraordinary and interesting in the whole of the 
lepidoptera. 


^ For correction in tlie interpretation of the parts in tMs genus see end 
of article. 

(Lettering: a, genitalia, lateral view; aa, modified eightli segment; b, 
liarpe; bf, reduced barpes and juxta; c, aedeagus; cb, base of aedeagus; d, 
uncus, dorsal view; da, uncus, ventral view; df, terminal segments of abdo^ 
men of female, dorsal view; e, transtilla; ef, terminal segments of abdomen 
of female, ventral view; f, juxta; g, abdomen, lateral view; t, tegumen; v, 
vinculum; vc, vinculum, caudal view; 7s, seventb sternite; 7t, seventii ter- 
gite; 8s, eighth sternite; 8t, eighth tergite.) 

Fig. 1 . — EndopMhora onwgramma Mqjt, 

Fig. 2.^ — Crypsitriclia miesotypa Meyr. 

Fig. 3. — C. roseata Meyr. 

Fig. 4. — O. stereota Meyr. 

Fig. 5. — Arcliyala opulenta Philp. 

■Fig., 6. — A. terranm Buth 
Fig. 7. — A. paraglypta 
Fig. S. — A. pentazyga Meyr. 

Fig. 9. — Sagephorm phortegeUa Meyr. 

Fig. 10 . — Biigephora exsanguis Philp. 

Fig, 11. — B. fetix Meyr. 
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Tliougli tlie consideration of the female ■ genitalia does not come 
witMii the range of this article, it ^^iil not he out of place to draw 
attention to the terminal abdominal segments of the female of S, 
‘pliortegella Meyr. (fig. 9, df and ef.)j particularly the finger-like 
process on the right dorsal ai‘ea of the ninth I'ergite. Doubtless the 
irregular and asynietrieal fonn here displayed has an important 
connection with the unusual character of the organs of the male. 

Trichophagu (Fig. 13.) 

An introduced species, T. tapetiella L., is the only representative. 
Gnathos partially fused; tegumen and vineiilum not fused, saecais 
long, broad on caudal half; harpes entire; juxta absent; franstilla 
present and of a shape frequently assumed by the juxta; aedeagus 
long, armed with short barbs on apical .half. 

Monopis (Figs. 14-16.) 

Four species occur, one of which, ill. fyplilopa Meyr., is confined 
to the Chatham Islands; the cosmopolitan If. crociminiella Clem, 
has been accidentally introduced. Gnathos a pair of broad lateral 
plates, not fusing apically; the arms of the tegumen pass right round 
the body and fuse beneath the saceus, that is, the elongate sacciis here 
represents the whole of the mneulum ; harpes entire, broad ; aedeagus 
long, straight, tube-like. 

Tinea (Figs. 17-26.) 

Fifteen species have been recorded, including three introduced 
forms. It is necessary to divide the genus into two seetioiis, one of 
w'hich, ^ ^ A/ ^ has comparatively simple genitalia, while the other, 
exhibits extremely specialised parts, 

A. Gnathos frequently absent, but may be well developed and the 
arms strongly conneeted though not fused; tegumen and vinculum 
fused, sacciis usually well developed, absent in ft fagicola Meyr. ; 
harpes entire or cleft ; juxta small or absent ; aedeagus long, tube-like, 
short in T. fagicola. 

B. In this section the eighth segment is greatly modified, so that 
it takes an important part in the genitalia characters. The tergite 
is produced and bears a dense apical tuft (or tufts) of hair: it may 
also have irregular lateral processes. The sternite is usually broad, 
■with a pair of lateral lobes, but it may be asymetrical. The tegumen 
and viiieulum are fused, much altered and variable; the harpes are 


Fig. 12. — S. steorpastis Meyr. 

Fig. 13. — TricJiopJtaga tapetiella L. 
Fig. 14 . — Monopis ethelella Newm. 
Fig. 15,^ — M. crodcapiteUa Giem, 
Wta. 16 . — ornithias Meyr. 

Fig. ll.— Tinea fagicola Meyr. 

Fig. is.— r. pelUonella Tu 
Fig. 19.— !?. epmodoce Meyr. 

Fig. 20. — T. mocMoia Meyr. 

Fig. 2L= — T. astraea Meyr. 

Wig, 22. — T. ac0usatrm Meyr. 

Fig. 23. — F. margaritis Meyr. 


F 
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vestigial. Tlie aedeagus is iisiiail3^ thin, sharp- and curved, sometimes 
almost s-shaped. 

ProtMnodes (Pig. 27.) 

^ Endemic. Two species. Giiathos absent. Tegiimeii broad 
npicalh’, fused with vineiiliim, anal tube projecting imicli bej'oiid 
uncus and with small dorso-lateral tufts of hair at' apex, sacciis fairh^ 
long;, harpes deeph" and wideh^ deft; juxta present;, aedeagus lon£ 
straight.. 

Proterodesma (Pig. 28.) 

Endemic. ■Monot^i^ie. Gnathos not fused; tegiimeii and 
vinculum not fused, vinculum moderateh^ long; harpes broad, with 
finger-like eiiculliis ; aedeagus moderatel}-' long, sinuate. 

Trithamnora (Fig. 29.) 

Endemic. Monot^'pic. Gnathos absent ; tegumeii and vinculuni 
fused, saeeiis moderate; harpes with shallow deft, cucullus narrow; 
,Juxta present, but appears to be a modification of the anellus; 
aedeagus moderate, curved. 

Xysiphrag^ (Figs. 30-32.) 

Endemic. Three species. Gnathos present, not' fused; uncus 
long, teguraen and vinculum fused, saeeus small; harpes with large 
])asal ventral fold; juxta small; aedeagus rather short, curved, thin, 
pointed. 

Lindera. 

One introduced Australian species. The peculiar genitalia have 
been already fullv described (3) in Proc, Linn. Soc. AhS'.lF. vol. 50, 
p. 32. 

Taleporia (Figs. 33-35.) 

Three New Zealand species are knovui. Gnathos absent or very 
small; teguraen broad, fused with vinculum, saccus small; harpes 
•with small sacciilus; Juxta absent, a false Juxta formed by fold, 
armed with spines, near base of harpes ; aedeagus small, finger-like. 

Mallobatkra (Pigs. 36-45.) 

Endemic. Thirteen species. Gnathos usually' a simple band, 
so.metimes chitinized laterally onby, in some species appareiith^ absent ; 


Fig, 24. — T. dicJiaracta Meyr. 

Fig. 25. — T. argodelta Meyr. 

Fig, 26. — y. sphenocosma Meyr. 

Fig. 27 . — ProtMnodes grmnmocosma Meyr. 
Fig. 28 . — Proterodesnm hyrsopMla Meyr. 
Fig. 29.— Trithamnora eertella Walk. 

Fig. ZQ.—Lpsiphragma howesi Quail 
Fig. 31. — L. mixoehlora Meyr. 

Mq. .Z2.—L. epixpla Meyr. . 

Fig. 33.— -Faleporia cawt?iro7ie?la PMlp. 
Fig. 34. — T. aphrosticha Meyr. 

Fig. 35. — T. scoriota Meyr. 

Fig. Z^.—Mallobatlvra mna Philp. 

Fig. 37.— If. . crataea Meyr. 



ll}§ 


Transactions, 


Hiiciis witli apex tniiieate oi"' slightly indented; tegiiineii fused with 
Tiiieiiliiiiij saeciis. siiiali, in ill. illustris PMlp. moderate; harpes cleft, 
ill 31. lionialopa Mej'r. saccailus again deft; juxta absent; aedeagir^ 

short or moderate, 

Scoiiodyta (Pig. 46.) 

Eiideiiiie. Moiiotj^pie. Giiathos absent but closing membrane 
modified to form 'a pair of large leaf-like projecting flaps and a stiff 
plate beneath, the rectum passing behind these; tegunien and 
viiieiiliiiii fused, saeeiis Tery small: harpes consisting of an outer 
weaMy eliitiiiised flap and an inner stronger one densely studded with 
short stout spines ; juxta absent ; aedeagus short, irregular. 



Fig. 38.— If. strigulata Philp. 

Fin. perriseuta Heyr. 

Fig. . iO.—MaUol)atfira fenmicM Philp. 
■Fig. 41. ■ — metrosema Meyr,. 

Fig. 42. — M, fragilis^ Philp. ' 

Fig, 43.— If. hornalopa Meyr, 

Pig. 44. — If. illmtris Philp. 

Fig. 45. — If. araneosa Meyr. 

Fig. 46. — Scoriqdpta cmimlia Meyr. 
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Correction: A study of the ‘male genitalia of the liyonetiidae has shown 
me that the interpretation given above of the extf emely specialised parts in 
Sagepliora is incorrect. As, however, the blocks for the plates were already 
made it seemed best to allow the text to stand and to submit here the 
explanation of the structures as now understood. The following description 
should therefore be substituted for that given in the body of the paper. 

Sag-ephora (Pigs. 9-12.) 

Endemic. Five species. The genitalia are extraordinarily 
modified^ the specialisation exfenduig to the seventh segment, the 
steiiiite of wliieh forms a large concave plate emtaraciiig the organs 
from beneath. In some species, as S. felix Meyr., a basal framework, 
more strongly cliitiiiised than the remaining portion, has been 
developed. The eighth ternite similarly, but not’ so eoinpletely, 
envelops the parts from above. Tegiimen asymetrieal, the apical 
portion an irregular strongly ehitinised plate. Vinciilniii ninch 
reduced, fused with tegiimen to form a ring. Eighth st'eriiite a very 
irregular U-shaped piece, the apices, which are attached to the 
vineulnm, ending in two prongs. In some species the right arm of 
the sternite is not bifid or forked, but ends in a single point, thus 
making! the organ asymetrieal. A somew^hat similar form of the 
eighth sternite is found in Lindxra iessellaiella Blanch., but the 
position of the organ is entirely different. Harpes extremely eoinpli- 
i-ated ill form and quite unlike each other, the left being much larger 
than the right and consisting of an outer convex plate which embraces 
a very intricate inner structure, Aedeagus attached to right harpe, 
short and thick, irregularly rounded hasally, apieally becoming finely 
pointed and with a thin secondary process. 

It will be necessary also t‘o note the consequent emendations in 
the lettering of the figures (9, 10, 11 and 12) of the speeies concerned. 
Thus aa == tegiimen and vinculum; b == part of right harpe; e = 
left harpe; tf = left harpe (in S, exumgitis eix obliquely lateral view 
with the t\YO portions forced apart) ; v? = right harpe and eadeagns. 
The opportunity also serves to point out a further error; 7t and 7s 
in the figures of Tinea accusatrix and T. margariiis should be respec- 
tively 8t and 8s. 
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The Male Genitalia of the New Zealand 
Oecophoridae. 

Br Alfred Philpott, Hon. Eesearcli Stitdent in Lepicloptera, 
Cawtliron Institiite, Nelson. 

IBcad before the Xelson FhilosopTdml ^^ocieti/, SOth June, 1926; received hu 
Editor, 2nd July, 1926; isstwd separately, 
joth August, 1921.1 

The faiiiilj Oeeoplioridae is numerically a very iniportant one among 
New Zealand . Jiiierodepidoptera, its members eonip rising about one- 
third of the whole of the Tineoidea. This i3redominence is ehietlj" 
due to the large geiins Brn'l'kausenia wdiieh, in turn, accounts for 
nearly forty per cent, of the Oecophoridae. Other fairly large 
genera are Giimnobatlira (14 sx)eeies) and Imflia (IS species)', both 
of which are eiideiiiic, and Tracliijpepla (19 species), 'vvhieh has 
several representatives in Australia. The remaining forms are 
divided among about twenty genera and. constitute either small 
eiideiiiic groups or are outliers of genera more common elsewhere. 
At least tw’o species, Endrosis lacteelki Schiif. and Borlzluinsenia 
pmuxhsprefeUa Stt., are semi-domestic an habit’s and have undoubt- 
edly been aeeidciital’ly introduced by man. 

Other Publications dealing with the Genitalia 
OF THE Family. 

The male genitalia of the family have been dealt’ with, in part, in 
previous publications. These are as follows: — 

^"List of New Zealand Species of Borhliamenm (Oecophoridae: 
Lepidoptera), including New Species. Trans , N.Z. Inst., 
vol. 56, p. f399. This article figures the male genitalia of 
4.7 species of the genus. 

New Zealand Lepidoptera: Notes and Descriptions.'" Trans. 
X.Z. Inst,, voL 56, p. 387. Gives figures of the male geni- 
taia of Borkhmisenia: affinm Philp., B. twrena Philp., Eucher- 
sadaula frisHs .Philp,, E. latJiriopa .(Meyn), Lepiocroca 
scJwlaea (Meyr.), L. asplmUis (Meyr.), L. variahilis Philp., 
L, vacua Philp. and Barea amiigm Philp. 

^'^The Genitalia ' of t.he Genus Gymuobathra.’' Trans. N.Z. Inst. 
vol. 57, p. 716. Figures the male genitalia of ^ all species 
except fr. pliiladelpha Meyr., G. tlietodes Meyr. and G, sar- 

. anmniJiu 'Meyr. 

‘‘New Zealand Lepidoptera :■ Notes and Deseriptions. ” Trans. 
N,Z. Inst,, Toi..,57, p. 703. ' Figures the male genitalia of 
Earldnimtnm' wiarckJa Philp. .and B. paida Philp. 

. General Description. of- the Male Genitalia. 

, ^ A general description of the male genitalia in each genus follows, 
..with keys tO' the species in the - larger groups. , T.hese keys, with 
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the figures, will probably be found sufficient for species detemxiiiation 
without' detailed descriptions. Prom want ■ of material the genera 
Aoclileta (one species) and PMlohata (two species) have had to ’be 
omitted. 

Schiffermuelleria Huebn. (Pig. 1). 

Only a single straggler, S, ortliophanes Meyr., is found in New 
Zealand. The male genitalia are of fairly normal Oeeopliorid type, 
the chief modification being the long narrow basally-projeeting 
process (saccus) of the vinculum. The uncus is of moderate length 
and is opposed by a normal gnathos, the apical projection of which 
is directed candally. The harpes are irregnlarly oblong and divided 
into a eucnllus and saeculiis, the latter being the more strongly 
chitinised and having its apex overlapping the former. 

; 

Endrosis Hubn. (Fig. 2). 

The world-wide honse-freqnenting species, S* lacieella Sciiiff. is 
the only form fonnd in New Zealand. The tegumen, with its miens 
and gnathos, insembles that of the preceding species. The harpes 
are of simple leaf-like type, with the ventral margin forming apieally 
a free curved lobe. It is doubtful if such a lobe, which occurs 
frequently among the Oecophoridae, can be regarded as the homologue 
of the saccnlns, a pai^t which rather seems to be the result of an 
apical splitting of the harpe. As in the preceding species, the 
vinculnni is produced in a cephalic direction, but is her© very broad 
and scoop-like. The juxta consists of two long tapering lobes spring- 
ing from the basal plate. The unusual development of the vinculum 
and juxta is probably related to the corresponding development of 
the aedeagus, which is both stout and long, reaching almost from 
the base of the vinculnni to the apex of the harpe. 

Chersadaula Meyr. (Pig. 51). 

Monotypic and endemic. The $ genitalia show affinity with 
the cMoradelpJia group of Borhliausenia, the chief; difference being 
that in C. ocJif'ogastra Meyr. the harpes are clothed outwardly with 
long hair-scales. 

Thamnosara Meyr. (Pig. 3). 

Monfotypic and endemic. The genitalia resemble those of some 
species of Gynmohatlira; Bar ea, dmocosma Meyr. and B. ambigua 
PMlp. also exhibit the same type. The uncus is apieally dilated 
and bears some spiny areas near its abruptly truncate apex. ■ 

Izatba Walk. (Pigs. 4 to 18). 

The genus is characterised by the feeble development of the 
tegumen and uncus, the anal tube frequently projecting beyond the 
apex of the latter. The gnathos is absent. ^ The harpes, in a few 
mstanees, are divided into saceulns and eucnllus, but in outline do 
not depart much from the Gecophorid type. On the inner side near 
the base is a process which takes a variety of forms in the different 
species. It is probably a deveiopnient of the edituin, which m^Bork- 
hrmse.ma and , other related .genera consists , mily of ,a slight fold 
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dothed with a few short hairs. The juxta invariably iiiainb' consists 
of a pair of proeesseSj w'hieh may range from a blunt protuberance, 
as in I. epipliams Meyr. to a long’ and irregular cone, as in f. pero- 
nemMa Walk, The aedeagiis, in most instances, has an elaborate 
arinatiire of spines, which may be short or long, single or arranged 
ill rows or groups. In view of the specialisation of the other parts 
the absence of the gnathos an'd the weakness of the uncus iiia5?' be 
considered to be also the result of specialisation. 

EIey to the Species of IZATHA, 


1. Harpes with apical fissure or lobe 2 

Harpes Avithoiit apical fissure or lobe 5 

2. Vinculum very long ainorl}as Meyr. 

Vinculum not long 3 

2. Juxta with lobes short and broad c&nvulselta Walk. 

Juxta with lobes short and narrow 4 

4. Juxta with lobes clavate mira Philp. 

Juxta with lobes pointed metadelta Meyr. 

5. Harpes with apex narrowed 6 

Harpes with apex not narrowed 14 

*6. Juxt'a with apex of lobes bifid peroneanella 

Walk. 

Juxta with apex of! lobes not bifid 7 

7. Apex of harpes acute epiphanes Meyr. 

Apex of harpes not acute 8 

:8. Apex of harpes broadly rounded ...... 9 

Apex of harpes not broadly rounded 11 

9. Apex of harpes dilated atactella Walk. 

Apex of harpes not dilated 10 

10. Apex of aedeagus long-pointed ...... prasophyta Meyr. 

Apex of aedeagus blunt, more or less truncate austera Meyr. 

11. Vinculum short 12 

Vinculum long 13 

12. Lobes of juxt'a with apex pointed Imttoni Bull. 

Lobes of juxta with apex truncate phaeopiila Meyr. 

13. Harpes with indentation on ventral margin at f picareUa Walk. 

Harpes without indentation on ventral margin apodoxa Meyr. 

14. Harpes with apical margin rounded caustopa Meyr. 

Harpes with apical margin nearly straight ’balcmopliora Meyr. 


The male genitalia of J. {icmomas Philp. diiter little, if at all, from 
those of I. picareUa Walk, and the former species umj be only a large 
race of the latter. I have not found, however, any intermediate 


(Lettering: a, male genitalia, lateral view; b, harpe — inner view; c, 
aedeagus— in some instances the juxta is included; d, juxta, ventral view; 
€, vinculum; f, uncus, in some instances showing the gnathos' also; g, tegu- 
nien, dorsal view; h, transtilla; 1, apex of gnathos.) 

Fig. 1. — ScMffermuelleria orthopJianes Mqjt, 

Fig, 2 . — Endrosis lacteella Schiff . 

Fig. 3. — Thamnomra s%hlitella Walk. 

Fig. 4.—Izatlia amorhas Meyr. 

Fig. 5.— Walk. 

Fig. 6. — IzatUa mira Philp. 

Fig. 7 . — IzatTia metadelta Meyr. 

Fig. 8. — Izatha peroneanella Walk. 

Fig, 9, — Izatha epiphanes Meiyx,, 

Fig. 10. — Izathat atactella Walk, 

Fig. 11 .^ — Izatha prasophyta Meyr. 
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individuals and it is advisable, for the pi’eseiit, to recognise tlie two 
species. Of I. maniibriata^ Meyr., 1, pkmetella Hiids. and 1. copios- 
ella Walk. I bave not been able to obtain material for dissection. 

Lochentis Meyr. (Fig. 19). 

The single New Zealand representative (L. vagata Meyr.) of this 
genus is remarkable for the reduction of the tegumen, which is veiy 
small in comparison with the normal sized harpes. The gnathos is 
present, but is very weakly chitinised. A _L -shaped traiistilla 
coiineets the upper basal angles of the harpes, an organ not usually 
present in the family. A structure on the seventh tergite probably 
has relation to the genitalia. It is a paired organ, situated eaudally 
on the dorso-lateral region, and is in the form of a pouch filled with 
long hair-seales. This pouch can be everted, when it becomes a 
truncate finger-like process with the long hairs standing out in all 
directions, though most numerous round the apex. The eighth 
segment is largely membranous, there being only a narrow chitinised 
strip in a median position on the sternite. 

Trach^epla Meyr. (Figs. 20 to 31). 

Tliis genus closely approaches Borklimimiia in genitalia char- 
acters. The gnathos is strongly developed, the uncus finger-like 
from a lateral view and the harpes with both cueullus and saeculus, 
or cueullus only. The aedeagus is a simple tubular organ, enclosing 
a slender spine-like penis and supported beneath by a small shield- 
shaped or rounded concave juxta. 

Key to the New Zealand Species of TRACHTPEPLA, 


1. Harpes witn both cueullus and saeculus 2 

Harpes with cueullus only 5 

2. Saeculus at least half as long as cueullus 3 

Saeculus less than half as long as cueullus Fiieropis Meyr. 

3. Costa of harpes deeply sinuate anastrella Meyr. 

Costa of harpes not deeply sinuate ...... 4 

4. Lower angle of juxta rounded eiivyleucota Meyr, 

Lower angle of juxta rectangular ...... conspicuella Walk. 

5. Gnathos curved downward ...... 6 

Gnathos curved upward 11 

6. Frontal plate of gnathos produced upward aspklepJiora Meyr. 

Frontal plate of gnathos not produced upward 7 


Fig. 12. — Izatha austera Meyr. 

Fig. 13. — Izatha Jiuttonii Butl. 

Fig. 14. — Izatha phaeoptila Meyr. 

Fig. 15. — Izatha picarella Walk. 

FiG. 16. — Izatha apodoxa Meyr. 

Fig. 17 j — Izatha caustopa Meyr. 

Fig. 18. — Izatha halanophora Meyr. 

Fig. 19. — Locheutis vagata Meyr. i, seventh segment, showing 
pouch contaming brush, of long hair-scales; j, dorsal 
view of paired pouches on seventh segment; k, a 
pouch everted, forming a finger-like process carrying 
a brush of radiating hairs. 

Fig. 20. — TracJippepla hieropis Meyr. 

21.—Trachyp€pla anastrella Weyri 

Fig. 22, — Trmhypepla euryleucota Meyr. 

Fig, 23. — Trachypepla conspicuella Walk. 

Fig. Trachypepla aspidephora Meyr. 

Fig. 25. — Trachypepla ingenua Meyr. 
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7. Ciicullus about as long as, or longer than, main 

portion of barpe g 

Cucuilus shorter than main, portion of harpe 10 

8. Cucuilus considerably longer than main portion 

of harpe — mgemia Meyr. 

Cucuilus about as long as main poriion of harpe g 

9. Ventral angle of harpes rectangular pmtochlora Meyr. 

Ventral angle of harpes rounded ...... galaxlas Meyr^ 

10. Cucculus broad and strongly curved leiicoplaneMs 

Meyr. 

Cucuilus narrow and gently curved contritella Walk. 

11. Cucuilus long and narrow ' Uclienoaes Meyr. 

Cucuilus short* and broad ...... semilauta Philp. 


Six of the eighteen species have not been available for dissection 
and T. pliaeoptila Meyr. proves, on examination, to belong to Imtlm. 

Enthictis Meyr. (Fig. 32). 

Only one species, E, cMoratm-a Meyr., of this small Australian 
genus is knotm from New Zealand. The genitalia of the male 
approach those of Traclippepla. 

Atomotricha Meyr. (Figs. 33, 34, 35 and 38). 

The malej genitalia in Atomotricha display, in some cases, very- 
striking specific diiferences. In others, however, the differences are 
not of sufficient importance to warrant specific distinction. It is 
possible that A. versuta Meyr., A. cliloronota Meyr. and A. sordida 
Biitl. may be only forms of one widely spread species; they cannot 
be separated by definite genitalia characters. A, exsomnisy Meyr., 
though nearer than any of the other species examined to this groupy 
is at once distinguished by the broad uncus and altogether differently 
shaped gnatlios. So far there is no departure from the more simple 
Oecophorid types, but the remaining two forms, which are all I have 
been able to examine, are extremely specialised. In A. isogama 
Meyr. the uncus is divided into two elongate paddle-shaped blades, 
from near the base of each of which a long pi'oeess projects above 
the gnathos. The gnatlios is strongly developed and the front of 
the ring is curved prominently upward. The harpes are much 
narrowed apically where they are cleft int'o two portions. A, omma- 
tias Meyr. is somewhat of the same type, but the uncus is divided 
into two depmssed rounded flat oblique plates, the lateral arms being 


Fiu. 26. — Tracliypepla protochlora Meyr. 
Fig. 27. — Trachypepla galaxias Meyr. 

Fig. 28. — Tracfiypepla Icucoplanetis Meyr. 
Fig. 2^.—Trachypepla contritella Walk. 
Fig. 30. — Tracfiypepla licfienodes Meyr. 
Fig. 31. — Trachypepla semilauta Philp. 
Fig. 32. — EutMctis cfiloratma Meyr. 

Fig. 33. — AtomotricJia nersuta Meyr. 

Fig. 34. — Atomotricha exsoninis Meyr, 
Fig. 35.—Atomotricha isogama Meyr. 

Fig, 36^ — Barea dinocosma Meyr. 

Fig. 37.— Parea confuselta Walk. 

Pig. 38. — Atomotricha ommatias Meyr. 
Pig. 39. — Enlechria zoplioessa Meyr. 

Fig. 40.^ — Oxytfiecta austrina Meyr. 

Pig. 41.— Eymplwstola galactma Feld. 
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smaller and nearer the giiathos. than in A, isogama; the frontal 
process of the giiatho-s is also nmeh shorter. The apical fissure of 
the harpes in A. isogama is here represented by a wide indentation. 

There being considerable doubt as to. the vaiidity of sereral of 
the species, no key is at present attempted. 

Barea Walk. (Figs. 36 and 37). 

Of the three New Zealand species of this genus, two, B. dinocosma 
Meyr. and B, ambigua PMlp., have genitalia of the G}jm‘nob(ithra 
type; the remaining species, B, confiisella Walk., approaches more 
nearly to some forms of Borliliansenia, The harpes, however, 
exhibit a character not found in the latter genus, the ventral fold 
being free at its apex and developing into a pointed process. There 
is also- a somewhat similar process beyond, arising from the dorsal 
area and projecting slightly over the ventral margin. 

Key to the New Zealand Species of BABE A. 


1. 'Gnathos depressed; hook-shaped 2 

Gnathos not depressed; without hook eonfuseUa WMk. 

2. Ventral lobe of harpes with, median projection dmocosma Meyr. 

Ventral lobe of harpes without median projection amdigua Philp. 


Euleckria Meyr. (Fig. 39). 

The single New Zealand species, E. zoplwessa Meyr., of this 
extensive genus shows the normal charael'ers of the family, with 
the exception that a fairly ^veil-developed A -shaped transtilla is 
present. 

Oxythecta Meyr. (Pig. 40), 

This Australian genus has one representative, 0. mistrma^ Meyr. 
in New Zealand. The uncus and gnathos are of normal type, but 
the harpes exhibit some unusual features. The ventral margin is 
very stroiiglj^ ehitinised and the fold within, in addition to a free 
apical lobe, has a pointed process at about J from base. The 
aedeagus is dilated at its apex and obliquely truncate; basally it 
passes imperceptibly into the ductus ejaculatorius. 

Parocystola Turner. (Pig. 52). 

The only New Zealand representative of this large Australian 
genus is P. acroxantha Meyr., a comparatively recent addition to our 
lepidopterous fauna. The male genitalia of this species do not differ 
greatly from those of Ggimmbathra as far as the viiiculum, tegumeii 
and harpes go, but the rounded gnathos and peculiar juxta are 
distmetive. 


Fig. 42. — Proteode,s profunda Meyr. 

Fig. 43. — Proteodes carnifex Butl. 

Fig. 4i4:,—€ompsistis Mfasciella Walk. 
Fig, 4:5.--~Eutorua caryocUroa Meyr. 

Fig. 46. — (JryptolecMa semnodes Meyr. 
Fig. 4^1.—Ory2}tolechia conipsotypa Meyr. 
Fig. 48. — CryptolecMa upocrypta Meyr. 
Fig. 49. — CryptolecMa Uochroa Meyr, 
Fig. 50. — Lathicrossa leuxocentra Meyr. 
Fig. Bl.—Cltersadaula ochrogastra Meyr. 
Fig. 52. — Parocystola acroxantha Meyr. 
Fig. ^X—E’utorna si/amorpM Meyr, 
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Nymphostola Meyr. (Fig. 41).' 

A iiioiiotypie and endemic, genus. Tlie iiiiciis lias almost dis- 
appeared and consists only of a rounded proniineiiee behind the base 
of the giiatlios. The giiatlios itself is higlily specialised, .the frontal 
plate taking the form of a scoop-like expansion, outwardly thickly 
covered with baelarardly directed short spines. The harpes are 
broach apieaily truncate, and with a small thumb-like projection 
beyond the middle of the ventral margin. The aedeagiis is rather 
s'hort and stout. 

Proteodes Meyr. (Pigs. 42 and 43). 

A sriiall endemic genus containing three species. The uncus and 
gnathos.are of the same type as those of the preceding genus, but 
the harpes are more normal in shape. Eefereiiee to the figures will 
show the very distinetive characters of the aedeagiis and juxta. No 
difficulty will be found in separating P. profunda Meyr. and P. 
carnifex Butl, but a male of P. clarJiei Pliilp. has not been available 
for dissectioii. 

Compsistis Meyr. (Fig. 44). 

The single New Zealand species, C. hifasciella Walk., of this South 
American genus is characterised by the peculiar bifid and laterally 
expanded iiiiciis. The giiatlios is rather weak with the frontal plate 
upcurved; the harpes are of simple leaf-like type. 

Eutoma Meyr. (Figs. 45 and 53). 

The oiitstand,ing feature of the male genitalia of the two New 
Zealand species of this genus is the complete absence of the uneiis, 
the long anal tube 'being proteete.d by a tuft of hair springing from 
the dorsal surface of the tegumen. The giiatlios. is very. highly 
specialised. Prom near the apex of each lateral arm arises a 
racket-shaped organ of the same nature as the single st’riicture of 
Proteodes. The harpes are simple in type and the cephalic margin 
of the Ymciiliim is deeply and widely excised,. 

Key to the New Zealand S.pecies op EUTORNA, 


Gnathos wltb. frontal plate: vinculum small symmorplm Meyr, 

Gnatlios wltnout frontal plate; raiculum large caryochroa Meyr. 


CryptoIecMa Z. (Pigs. 46 to 49). 

Of tlie six Net? Zealand species of CryptoUclim two have not been 
available ' for examination. , Of the' remaining four, three, C. 
apocTMpta Meyr., O. cmnpsoiypa Meyr. and C. Macliroa Meyr. form a 
.related .group, but the fourth, C, semnodes Meyr. .differs very con- 
siderably. The group just referred to iS' ■ characterised by the 
absence, of the gnathos, the development of processes on the inner 
surface of the. harpes, the reduction of the vineiiliim to a, narrow 
.band and the strongly, curved aedeagus. In C. UocJiroa the curving 
of the .aedeagus is carried, so far tha.t the. base and apex -almost meet. 
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111 C, semnodes the harpes are simple, but tbe gnatbos is present ; it’ 
consists of a pair, of thin lateral arms and a broad flat frontal plate 
covered with minute spines. 


Ejev to the New Zealand Species of CRYFTOLECHIA. 


1. Gnatlios present 2 

Gnathos absent compsotypa Meyr. 

2. Tegnmen with paired lateral projections S 

Tegumen without paired lateral projections apocrypta Meyr. 

3. Uncus broadly expanded laterally Uochroa Meyr. 

Uncus not expanded laterally semnodes Meyr. 


LatMcrossa Meyr. (Pig. 50) . 

Monotypic and endemic. The genitalia of L. lencocentra Meyr. 
approach nearer t'o the type of Barea dinocos^na Meyr. than to any 
of the New Zealand representative of the Oecophoridae. 


Q 
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Biological Notes on the Copepod Boeckella 
triarticulata. 


By E. 'W. Bexxett, M.Sc., CanterbuiT CoUege, Cliristcliui’ch. 

Jiefore the Philosophical Institute of Canterbury, 1st December, 1926; 
received by Editor, 31st December, 1926; issued separately, 

10th August, 1927.] 


Although tlie animal wMeli forms the subject of the present paper 
belongs to a family ( Ceiitropagiae) with niinierous fresh-water as 
well as marine rex>resentati'ves, the family belongs, to the , Calanid 
group of Copepoda, wfiich has very few other fresh-water representa- 
tives but is characteristically an open-sea group; in accordance with 
this mode of life, the animals are adapted in various ways for 
vigorous activity in the water. The anterior antennae for example, 
w’Hch are the chief swimming-organs, are extremely long and powun^- 
fiil, and the other appendages are well provided with muscles and 
setae. In these respects they contrast with other Copepoda, such as 
the littoral Harpacticoida, the fresh-wmter Cyclopids, and the para- 
sitic forms. The fresh-wmter C'entropagiae retain the chief character- 
istics of the Calanid group, the main tendency in the ease of Boeckelh 
and its relatives being a reduction in the number of joints and setae 
of the fifth feet of the male. 

BoeckeUor trmrticulata is the type species and genus of the 
Boeehellidae, the eounterpart of Diapiomits of the northern hemis- 
phere ; over thirty species are known from New Zealand, Tasmania, 
the southern parts of Australia and South America, and from Ker- 
guelen’s Land. Boeckella friarfictilata is known from New Zealand 
and the south-eastern corner of Australia; three other species of 
related genera have also been reported from New Zealand, but a more 
detailed account of these and some further reeeiitly-colleeted species 
is loserved for a later paper. 

Boeckella triarticulata was originally described by the Hon. G. 
M. Thomson in 1882 from speeimms collected by Dr. Chilton, and a 
.fuller account wms later given by Sars Skrif- 

fcr. '1-M:athe.in. Natiirv, Kla-sse, 1894, No. 5). .Brady, eommeiiting on. 
.Ihe collection of Copepoda from New Zealand .Lakes made by Messrs.. 
Hodgkin and Lucas (Proe. Zool Soe.,- London, 1906, p. 696) says that 
Boeckella seems to be. the commonest of all the laciistrine Copepoda 
: of New Zealand.” This refers to the cold lakes of .the mounta..iiious 
regions; the present writer has also- taken the species in abundance 
from many localities throughout. the Canterbury Plains from Cheviot 
to beyond Waimate, and finds it etjually- abundant, from those lowrer 
levels. It is absent from, streams, except backwmters wdiich are so 
filled with weeds as to be almost still; but it is nearly always to be 
found ill stagnant pools, especially those wdiich do not dry up diiriiiu 
the summer. .The Avriter ha.s rarely taken it without, d|,/clc?p 5 , and 
iie\er without 0.straeods; w%en found .at all it is., generally present 
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ill abuiidance. It is probably the commonest species of Copepod, 
though Cyclops is the commonest genus, and not infrequently taken 
'without Boeckeiki, especially in slowly-rmining water,; .but in swdfter 
Avater Cyclops also is absent, its place, being taken by the Aiiiphipod 
.Taracalliope fluviatilis. 

The aim of the present paper is to record some obsemmtioiis on 
the living animal, and especially the movements of the appendages, 
with pi attempt to explain the significance of those nioveiiieiits and 
to point out some relations between structure and function. It is to 
be regretted that wdiile among the Copepoda so miicli is fcnoAvn of the 
dead body, so little is known of the living animal ; the difficulties in 
the way of such studies are lessened in the case of Boeckella'^ for the 
animal is common, comparatively large, frequently conspiciioiisly 
coloured, easily cultivated, and docile under the microscope. Similar 
studies with other species and Avith, Biaptomiis Avould be of consider- 
able interest. 

The Colour. — Sara (Lc., pp. 50, 54, 56) says that the female is 
transparently bluish, AAuth red markings, Avhile the male is more 
proiioiiiicedly red. The AAwiter's observations shoAv that while this is 
accurate as far as it goes, there is much variation in the colour ; speci- 
mens from any one pond adhere fairly strictly to a definite colour- 
scheme. but there is a Avide range of variability from different sources ; 
this, hoAAmver, probably does not imply that there are distinct strains, 
as the colour seems to depend on age and environmental eireumsfanees, 
and the related genus Diaptomus is knoAvn to be very variable. 

In some cases adult males and females of Boeckella are almost 
pure Avhite as seen against a black background, the only colour being 
the red of the eye ; but nearly always the genital area of the female 
is bright red, and the region around the month is usually red in both 
sexes. When the colour-scheme is more elaborate, a comparison of 
speeiniens of diffei’ent sizes from the same locality indicates that the 
deposition of pigments is in the order named — eye, genitalia, month, 
and though other parts may become coloured these three regions 
alAAmys remain the most intensely pigmented. Sometimes the remaiiiing 
coloration in the case of the female (possibly in semi-matiire speci- 
mens only) is a diffused bine throughout the body ; but usually the 
predominant colour is. reddish-brown. This appears at an early stage 
ill the dorsal parts of the second, third, and fourth body-segments, 
and ill the posterior foot- jaws; most other parts of the body folloAA', 
suit, especially the rest of the thorax, .the remaining moiith-parts., 
.anterior antennae, and anal fiircae, the colour being .faintest on the' 
front' part of the head, bases of the. first . antemiae., the abdomen 
(e.x.eept the . f urea e, and the. genitalia of the female), and the setae. 
The cleepest colour is finally found in the' eye, female, genitalia, iiioiitli- 
regioii, a..iid on. .the back, AAhere , it/ .f orms a distinct' tra.!iSAnrse band on 
■each' se,gm.eBt.., ■ ■ 

■ . ..A Anry chaineteristie. feature, of,. the females from a good pro- 
portion of localities, especially from muddy Avater, is the .intense inky 
blue over the ventral parts of the body-segments .and on the bases 
of the legs, A\nth more diffused .shades of blue i.ii. other parts ; the edges 
of. the.bocly-segineiits, ..are also Tined with blue behind each of the 
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traiiSTerse brown bands already mentioned. The blending of the bine, 
brow'll, and white gives such specimens a particularly beautiful 
appearance. 

Sars speaks of the males as ^ ^ exhibiting in some places^' a faint 
Hiiisli tinged* The writer has seen only very faint indications, and 
ill eoniparatively few^ specimens, not nearly as deep as in Sars* figure. 
Indeed, ■ in those cases vrhere the female has the blue coloration, the 
colour constitutes a distinct secondary sex character by which the 
sexes may be readily distinguished, even ivith the naked eye ; the males 
are brown, the females are brown with blue on the ventral parts. 
Other secondary sex differences are found in the smaller size of the 
male, the structure of the fifth pair of legs, the absence of projec- 
tions on the last body -segment of the male, the number of joints in 
the abdomen, and the nioclification of the male right antenna, Females 
are about three times as iiumerons as males. ‘Sars says that the inaxi- 
miiiii size of males and females respectively is 1.67 mm and 2.10 mm; 
the w'riter ‘’s measurements of 18 females and 8 males gave an average 
of 1.80 mm and 1.92 mm respectively, the maxima being 1.95 mm and 
2.19 niin. 

Further General Ohservations. — The animal is strongly attracted 
by light, though excited and re|)elled if the light is too intense. At 
night the eye, wiiieh is median and somewhat ventral, in a pellucid 
area between the antennae^ ajjpears as a conspicuously glistening red 
spot. 

The heart is colourle.ss ; it is situated across the junction of the 
second and third body-segments, closeh" adjacent to the dorsal 'wall. 
The beat is rapid, generally 350-400 to the minute, though as many rs. 
510 have been counted. The eye is in a state of continuous tremiila- 
tion, and, pulsations S3m.ehronous wuth the beat of the heart are notice- 
able at the base of each of the first antennae, and also backwards 
through the thorax, affecting the dorsal part of the intestine. 

. T'lie intestine is yellowish. It performs regular lateral motions, 
which are not serpentine but extend simultaneously through the 
length of the animal. There is also a peristaltic eoiitraction, giving 
a false appearance of constant ingestion. Betw^een the intestine and 
the ,bod 5 wiY,all are ,a number of oil-globules, varying in number and 
size, but rarely exceeding twenty-four; they are foinid in young and 
olci except certain oviferous females. Although these globiiies might 
add to the food value of the anim.al for other organisms, it is difficult 
to. imagine the, rapid Boeckella being captured. 

The sperm,atophore. is pale yello'^vish, the spernis being eontainecl 
in an' inner sac which, by its. variable size, suggests that the very 
abundant supply of sperms may be drawn upon, from time to time. 
Occasionally it persists after a cluster of eg^ .has been .laid., , and 
extends from the side of the female genital opening to just beyond 
the ends of the caudal setae. The- eggs, -whieh though white in colour 
are so dense as to app-ear black under the mieroseope, are coiitai. 2 ied in 
a hyaline sac, and vary up to about twenty in number. The ovary 
is a double tube lying along the-, intestine on either side, the- two parts 
approximating above it towardsThe head. 
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The projections on the last bodr-segnieiit of the female are not 
long enough to protect the egg-s, and the latter are not grasp ed.br 
the fifth feet. 

The General Hahits and the Movements of the Appendages.— 
The general habits may be obser\md with a lens .or dissecti,iig micro- 
scope, and the finer details may be seen if the animal is iiioiiiited in 
water beneath a supported covers]..ip ; if there is any difficulty in 
obtaining a lateral view' the wmter should be drained "off from some 
specimens in a watch-glass. As the animal eomiiioiily swims on its 
back in shallow' wmter, wiews from all aspects may readily be obtained. 
Caniiine is useful to show" up the water-currents ; chloroform is diffi- 
cult to apply eorreetlj', and unnecessary as the aiiiiiial soon becomes 
sluggish in any case wdieii mounted on a slide. 

AYlien a vessel of wmter containing Boeckells is agitated, the 
aiiinials daiff about wfith excessive rapidity. The fiigiit is so sudden 
ihat little more than circumstantial evidence can be adduced to 
explain the means by w"hich it is brought about ; but there can ]}e no 
doubt but that the anterior antennae are the organs of propiilsioii. 
Sars says that the movement is effected by a stroke of the swiiiiiiiing 
legs wutli a simultaneous bending foiwvard of the abdomen, but this is 
the case only with another much less pow'erful type of progression. 
The bending foinvard of the abdomen could not drive the animal 
foiwvards, but in the opposite direction, this being the ehief method 
of propulsion among certain higher Crustacea, notably the Macrura ; 
and in the very rapid fiights of Boeckella any extension of the legs 
wmuld probably cause a frictional resistance greater than the pro- 
pulsive action. The position of the legs is such that their use not only 
drives the animal forwards but tends to force the abdomen up and 
the head relatively down, and this tendency has to be corrected by 
the flection of the abdomen as mentioned by Sars. But in the more 
powerful flights there is no place for such a rudder, wffiich is also 
necessarily a brake. The fan-like arrangement of the caudal setae 
furnishes an admirable rudder for turning in a lateral or vertical 
direction during less rapid flights, and is constantly used for that 
purpose. 

It may be noted that the anterior antennae are so placed that 
their stroke, unlike that of the legs, drives the animal straight 
foinvards ; that their large muscles are such as to give the necessary 
powerful stroke; that their great length gives them a leverage far 
exceeding that of any other appendages ; that the terminal setae serve 
to “ grip the wuiter, as it were, in such a w"ay that the fulcrum is 
the water at their extreme tips; and that the normal attitude of the 
antennae, wfiiieh are held almost straight out from the body (except 
.that they, bend foiwards and outwards for a short distance near t.he 
base, and thence slightly backwards),, is exactly that wffiich is best 
suited for... a, siidde.n dart , at short, notice — there is no ..need... for pre- 
liminary adjustment.' ' Indeed,, they resume their, outstretched position 
so rapidl}^ after 'U. flight that the movement of the animal .i.s s.'oniewhat 
abruptly 'checked by the' consequent friction. 

.Less p ow"erf 111 . darts have alread^ybeen 'p.a.rtly described. The 
legs, are usually held straiglit forward in a bunched position, .and a'' 
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siiiiBltaiieous backward flection, with the necessary eonnter-flecticn of 
tlie.abdoiiieii, drives the aiiiiiial forward for a short distance. Partly, 
no doiibt^ on account of the closeness of the legs to one anotiier and 
the rieli provisioii of setae^ there is no eontiniioiis paddling such as 
occurs in the Calliaiiassidae and other liigiier Crustacea, but by a 
repetition of the strokes the animal progresses by a series of jerks. 
The leverage is so, small and the stroke so mueii less effectual than that 
of the antennae, that the legs actually move backwards through the 
w'ater, so that they act as levers of the '' first order,’' whereas, the 
a,!iteiiiiae are viituaily of the '' third order. ” The movement is some- 
timcKS and possibl}^ ahvays aided by a ■ movement of the anterior 
aiite,iiiiae, but even these short darts appear so rapid under a lens, 
and the a.iiteiiiiae regain their position so rapidly, that this is 
extremely difficult to verify. A sli^t movement of one antenna is 
sometimes used to change the direetio,n'of motion. 

A backward kicking of the legs frequently occurs, Avitliout driving 
the animal appreciably forward; this is sometimes performed by the 
fifth pair oiil,y, or the fi,rst, or all together. In some eases at least 
the result* is to freO' the legs ur abdomen of small entangled particles 
of rubbish. The first pair of legs also sometimes poke food forwards 
towards the mouth, ifs will be explained below, the forward position 
of the lep has to do with the control of the f ood-carrying current ; 
the fifth pair, however, are useless for such a function on account 
of their length and the deficiency of setae, and are not held forward 
ill the bunch formed by the others, but are frequently in motion 
while the others are still. The outermost joints of the fifth pair are 
very flexible in a lateral direction, and frequently comb” one 
another ; the limbs ma,T also bend inwards from the base, those of 
the female becoming momentarily^ interlocked by the eurvecl hooks on 
the penultimate joints. The functions, if any, of these movements is 
not apparent, the special ■ features of these limbs being no doubt con- 
cerned with copulation. 

The rapid movements effected by the legs and antennae are much 
less constant than another tyqie which may be deseribed as a paddling 
movement. This was attributed by Sars to the posterior antennae, 
which are eertaiiil.y the chief organs concerned: but the movement is 
really due to the -eoneerted movement of various mouth-parts, and 
typically of all. The posterior antennae are remarkably long and 
muscular, and welT provided with hairs and setae, and their eonse- 
€|ueiit leve.rage and, strength is sufficient to. drive the animal slowly 
,forivarcls; the antennae move with extraordinary rapidity, so that, 
the forward moveinent is a continuous one. It is singularly persistent : 
the animal may be buffeted or almost deprived of w’ater, but the 
paddling continues; so that the lack of response to teasing with a 
brush or other instrument 'is not a ease , of shaiiiming dead,” as is 
eoininonly the case with Cyclops^ hut a placid refusal to be. alarmed. 
In shallow water, several individuals may meet ami paddle against 
one another; usually they do, not trouble, to; change their course, and 
soon there may be a mass, of paddling animals, progressing not at 
all, or slowly in the direction of the' majority. The arrival of a 
Cladocere makes no cliff ereiiee, the gentle and stately BoeeJ^oMa l}eiiig 
unperturbed even by such boisterous, and. clumsy interniptioiis. 
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As will be described more fully later on, tlie aim of tiie vibration 
of tlie mouth-parts is the creation of a water-current which carries 
food towards the mouth. . The backwardly-directed parts of the 
iiiaiidibiilar ' and maxillary palps contribute by beating inwards, and 
the posterior foot- jaws beat forward in such a way as to deflect the 
current imvards and forwards again towards the mouth. The ciirva- 
tiire of the setae in the direction of the stroke, and the ciirTature of 
the limbs themselves (see fig. 1) give power to the main stroke without 
eoiiiiteraetiiig its effect during the withdrawal of the appendage for 
the next stroke. The mouth-appendages move in unison at an exces- 



part. X rO'O. 

cm t. i.— basal part of anterior antenna. 

mit, ta. and ant.^ fb. primary and secondary brandies of posterior 
antennae, in their usual position. 

TO end .—mandible. 
tnax. — maxilla. , 

ft, y. i.— anterior foot-jaw. The setae are not shown. 
ft. j. g.— posterior foot-jaw, in forward position. 

I. l.~S. — legs. 

L-IV. — body segments. 
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siveiy fast rate; althoiigli sueii eoiieerted action might be expected 
wiieii the controlling nervous system is so simple^ it is essential in the 
case of the posterior aiitemiae and posterior foot-jaws, for the arcs 
through wiiicli they move overlap. The rlivtlim is transmitted ' vigor- 
ously tliroiigli all parts of the body, tli,e caudal setae for example 
showing the vibration, sometimes even to an exaggerated extent. The 
rate varies somewhat, and also the amplitude of the iiiovemeiits, which 
ill the case of a sluggish animal are reduced to a feeble ciiiiveriiig 
at the tips. 

Commonly the mandibles and niaxillae cease action, and at times 
the second pair of foot- jaws ; it rarely happens that the latter are in 
motion while the posterior antennae are at rest. In the latter case 
the animal moves slowly backwards; the combined action of these 
opposing appendages sends the animal slowly forwards; while the 
posterior antennae alone send it moi'e rapidly forward. All move- 
ment periodically^ stops, as if for a rest, and this also happens when 
a solid particle becomes entangled in the appendages. The animal 
is somew'hat heavier than yvater, so that when not paddling it sinks 
slowly. On account of the anterior position of the posterior 
antennae, their action supports the head region rather than the 
abdomen, and (as in the case of a swimmer who paddles on his back 
with his hands only) the action causes the body to assume a semi- 
erect position, and the animal rises or falls in the water instead of 
travelling horizontally, except when in contact -with the bottom. To 
travel foinvard, the legs or anterior antennae are generally used. 
The semi-erect position when the animal is hanging in the water may 
he inclined either forwards or backwards; at the bottom the animal 
may rest or paddle quite horizontally on its back, or may assume the 
normal position with the ventral surface undermost and stir up the 
mud at the bottom with the posterior antennae. To some small 
degree at least therefore Boeckella is a bottom-feeder, though not 
characteristically so. 

The posterior antennae can take up either of two positions. In 
the one, both branches are dii’eeted ventrally and beat backwards, 
the secondary branch being in front of the primary; both branches 
then eontribute to the food-cariying current. In the other position, 
which is more frequent, the seeondar^^' branch extends upwards over 
the back, and beats backwards in that position, as indicated in figs, 
l ^and 2, ' The structure of these appendages is interesting in view 
of their function; the secondary, branch is unusually long, and is 
well provided with joints, so that it can .readily curve iWnd and pass 
upwards ' towards the dorsal -surface ; it is also provided, . not’ only, 
with tuft of very long, terminal setae, like the primary branch, , but 
also with a fringe of . strong setae at the '’‘ elbow*'''' where the curva- 
ture is most pronounced, so that its '' grip^' of the water is consider- 
ably ^increased. Though the movement of the appendage in, this 
position coiitribxites only indireetly,. if ,at all,, to the food-carrying 
current, its significance , is interesting, for whereas/ a .wholly ventral 
movement tends to raise -one end of the animal and thus tilt it up 
unduly, as in the case of the swimming-legs also, the distribiitioii of 
the action on both sides of the body by the .two branches corrects this 
.tendency.. 



Bennett. — Biological Notes ofi , , . Boeckella fmrtiC'Miflte, 121 

The steady forward inovement may be of Taliie in bringing the 
animal constantly forward into fresh grazing-areas without the loss 
of the advantage of the current already set up, as is the case after 
a rapid dart. The inovement is the outcome of - iiiiiiieroiis factors — 
the resultant , action of the mouth-parts^ which partly oppose one 
another, and the frictional resistance of the -anterior a-iiteiiiiae, 
abdominal setae, and body generally. This frictional resistance 
must be considerable in the case of the anterior aiiteiiiiae especially, 
either when swimming forward or rising or sinking ; this is well 
illustrated in the case of the male, for the expansion of the inodiiied 
right -antenna increases the friction to such an extent that the aiiiiiial 
is deflected to the right, A specimen in which one antenna was 
accidentally amputated travelled round in narrow circles, the centre 
being the tip of the remaining antenna. Sars remarks that the 
anterior antennae serve '' apparently as a sort of balancing 
apparatiisd^ A stroke of the legs, a lateral or ventral flection of 



'Of , nian-dible. X 100. 


; Tbe anterior antennae are represented as if cut., off sbort -Tlae 
left posterior antennae (rigtxt side of figure) shows tlie primary 
bran-ell folded -somewhat backwards, and the secondary bra.nch ben,t 
round to the . back; the right shows both , branches. The po.sterior 
footdaws, which overlie the others, are not .showm The remaining 
mouth-parts are in their usual position on the left side of the fi.gure, 
but sho^w the structure more clearly, on the right 
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the, abclomeii,, or a slight flick of one antenna, ,iiiay be used to correct 
the direetioii of motion. 

Tlie process of food-capture remains to be described. Seen from 
the Yentral surface; the .mouth-parts are arranged in. an almost eoii- 
timioiis circle round the mouth (fig, 2), the only break being .anterior 
to the mouth. The posterior antennae (or us.iially their primary 
branches,), extend ventrally on either side from a forward, position; 
the mandibles and iiiaxiliae arise at the side of the mouth, with 
branches directed backwards as wnll as towards the mouth; the 
anterior foot-jaw^s point imvards and 'forwards towmrds the mouth, 
and the posterior pair work above them, while in the median line 
is the biiiicli of swimniiiigdegs. Part of the water-current which is 
swept backwards by the posterior antennae is caught by the posterior 
foot-jaws and deflected towards the body; it is m,et by the legs, and 
swirled forwards to the mouth. The length of the legs and their 
setae is siifficient' to bring the tips of the setae to about the same level 
when held forward in the usual manner. The current is further 
prevented f roni passing backwards round the bases of the legs by 
the anterior foot-jaws and the maxillary palps, and though some does 
escape in that "way, the organs mentioned remove any solid particles 
and retain them. The backwmrdly-direeted branch of the maxillary 
palp is a broad disc-shaped expansion, from the margin of which 
arises a palisade of remarkably long and doubly-curved setae, whicii 
pass bach^mrds beyond the foot-jaw's. Seen laterally, these setae 
pass at: right angles across the series on the posterior foot-jaw-s, and 
form an effective barrier to the escape of solid particles. When 
the maxillae come to rest, the wafer passes out somewhat freely 
through the grating, but not the particles; their effectiveness is illus- 
trated when carmine is added to the water, for they speedily become 
clogged. The mandible-palps are longer and two-branehed, with 
long and numerous setae. One branch guards the space between the 
mandibles and maxillae, the other extends towards the mouth, and 
a sparse fringe of setae sfretches forward townrcls the posterior 
antennae. 

The several functions of the mandibular and maxillary palps — 
the active beating in order to drive on the w'ater-curreiit, the poking 
of food to the mouth, and the retention of particles from the escaping 
water— are difficult to distinguish, especially as they' are 'Somewhat 
interfered with under the. mieroseope. Those setae which point to 
the mouth, and espeeia.l.iy tho.se of the posterior foot-Jaw^s, which 
extend to the opeiiiiig of the funnel, are capable of directing the 
iiiovenient of solid particles to the mouth, whatever, the course of, the 
water or the acfion. of the limbs themselves. The dent aT areas of .the 
niandiMes are held, vertically between the labrum and the eorres- 
pondiiig parts of the maxillae; the latter are triangular structures 
held horizontally, forming the funnel-like entrance to the mouth 
propei\ The inner parts of the m.andibles and 'maxillae .do not 'move 
in unison with the palps and other mouth-parts, but more slowly, 
though they are capable of vigorous action wffieii .iiecesary. 

Although there is a certain unavoidable waste of energy in that 
miieh of the water-current swirls' past beyond reach, the moiitli-parts 
are admirably cmnstrucied for i.he'' 'functions they fiilfil. . .The legs. 
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are well provided with ciliated setae, probably beyond their require- 
ments as propulsive organs, but effective in causing the necessary 
eddy in the water-current. The posterior foot- jaws, whose eoiitiniioiis 
action is essential for food-capture, are particularl}^ st'rong, and are 
long enough to reach well out into the water-current;, they are bent 
forward, and throughout their length have a row of cilia of which the 
outermost are directed outwardly into the cun*eiit, while the more 
basal ones point domiwards and foinvards i:n the direction in which 
the current is to travel. The anterior foot-jaws, which are passive 
except for their poking-action, are smaller, but have iiiiiiieroiis setae 
which extend inwards and forwards right into the funnel-aperture. 
The differentiation of the palps of the maxillae and mandibles into 
two parts — iiiwmrdly-directed and lateral respectively — has already 
been noted. The labruni rises like a wall at the inner end of the 
funnel, and beyond it is a median projection carrying a fevr short 
spines curved towards the mouth iu such a way as to catch particles 
which may sweep across the labrum. On the basal joint of the 
posterior antennae is a long curved spine which may perhaps serve 
to force such particles back again within reach of the other mouth- 
parts. 

Although there is always a danger of misconception in such iiiter- 
pret’ations as have been attempted in this paper, the investigation 
has shown, to the winter at least, that the appendages of such 
creatures slh Boeckella have a further interest beyond their use in 
distinguishing new species. 


While this article was in the press, I received, througli the kind- 
ness of Dr. V. Brehm, of Eger, a copy of his account of the Copepoda 
(issued May 15th, 1927) in Yol. 3 of the "'‘Handbueh der Zoologie/^ 
edited by Dr. W. Kukenthal. As if to anticipate my remai’k above, 
a brief statement of the feeding mechanism of Dueptonim sp. is 
therein given (pp. 467 — 8), and the iliusl’rations (figs. 429 and 430) 
are very similar to those in the present paper. Dr. Brehm acknow- 
ledges as the source of his figures and information on this subject 
a paper by 0. Storch and 0. Pfisterer (“Der Pangapparat von Diap- 
Zeitschr. f. wissensch. BioL, Abt. C, Bd. 3, 1925), and though 
I have not seen the original paiier a few comparisons may be made. 

For the most part, the account is similar to that given above in 
the ease of BoeckeMa, but there are some differences, such as the rate 
of vibration of the mouth-parts. In Bmpiomus the rate is "more 
than 300 per minute, ’ ’ while in Boeckella it is more than twice as 
great, and perhaps as much as 1,000 per minute. 

The most striking point, ho-wever, is that although the footjaws 
are figured, TiO' mention of them occurs in the text. If a forward 
.beating mo^’ement , occurred,, as obvious and important as that in, 
BoeckeUa, it could hardly be ' overlooked ; the ’ setate are very much 
shorter, and, quite a different .explanation' is given, 'for the, forward, 
diversion towards , the mouth of the inner part of , the backward water- 
eurrent. In BoeckeUa.I have attributed this to the .bunch of swim- 
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iiiiiig4egs and, especially to the stroke of the posterior foot-jaws, but 
ill the ease of Diaptomus the 011I3" cause mentioned is the suction of 
the bax'kward eiirrent as it streams along the sides past the mouth- 
parts ; this suction withdraws water froin the inedian region, and the 
replaceiiieiit of this causes the steady" forward flow towards the mouth. 
This forward eiirrent, which is distinguished from the general '^Loko- 
iiiotioiisstroiii'’’ as the Speisestroni ' ^ or food-current, passes forward 
witliiii the median passage defined by the ^interior footjaws, is drawn 
through the filtering setae of the latter, and is sucked backwards 
again as an "'■ Aspiratioiisstroni'^ or exhalant current, through the 
'‘exiialant gap'' between the maxillae and the anterior footjaws. 

Ill Boeckella sueli a clearly-defined exhalant current was not 
observed, and this difference is reflected in the different 'arrangement 
of the mouth-parts. In Diaptomus, for example, the labrum is figured 
ill lateral view as extending outwards as far as the end-segments of 
the mandibles and maxillae, whereas in Boeckella it is not even 
visible froiii that aspect. Such an enlargement would not only arrest 
the forward current at the level of the mouth, but also, if the 
exhalant eiirrent depends on suction, would be necessary to prevent 
a baekivard flow of unstrained -water across the month.- If there 
is a gemiiiie suction in the case of Diaptomus, it must undoubtedly 
be present in Boeckella also; but in the latter the euiTent is not 
dependent upon siietion, but is forced forward by the stroke of the 
posterior footjaws. For this reason, no such expansion of the labrum 
is necessaiy to shield the mouth-region from the general backward 
current, and likewise the forward current is able to pass outwards 
at any point, even anterior t‘o the mouth. 

In the aeeouiit and figures of Diaptoynus it is insisted that while 
the posterior antennae, mandibles, and maxillae are situated forward 
in a group, there is a wide interval between them and the anterior 
footjaws, forming an exhalant gap. This is certaiiil}^ not the case 
in Boeckella- (see fig. 2), nor is there a clearly-defined channel lead- 
ing to the small intei^tiee that does exist. In Diaptbmus the long 
baekwardly-directed setae of the maxillae are much more strongly 
curved; they are not spoken of as assisting the anterior footjaws in 
straining the food from the current, but merely as aiding in the 
ereation of the general backward current. To account fully for these 
differences, and especially t’o elucidate the mystery of the posterior 
footjaws in Diaptomus^ the full text of .Storeh's pa'per would be 
necessary. 
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Notes on New Zealand Fishes. 

By W. J. Phillipps. 

Eead defore tJie Wellington PhilosopMcal Society, August 25th, 1^26; 
receivecl l)y Editor Fehruary 2nd, 1921; issued separately 
10th Augitst, 19272} 

(Plates 3-8.) 

FAMILY MACEOUEIDAE. 

Genus Coelorhyxghus Gioriia, 1803. 

Coeloi'Jiynclms oliverimiu^ u. sp. (Pig. 1.) 

D. 1 + 11 + (S7 approx.) : A. 90 (approx.) ; 

Y. 7; P. 12 ;L. lat 132. 

Head is a little under 5; deptli of body at dorsal origin 7.14; depth 
at posterior margin of orbital cavity 7.69 ; and depth at 35th anal ray 
25 in total length. Intra-dorsal space equal to height of orbital cavity 
which is 3,21 in head. 

Snout short and blunt; its length to orbital cavity being 1.71 and 
inter-orbital space 1.33 in lateral diameter of same. Mouth inferior, 
the distance from its front edge to snout being 4.69 in head; maxilla 
extends to vert, under posterior half of eye. Sub-orbital ridge prom- 
inent ; rostro-infraorbital ridge well marked and slightly sinuous. 

Band of villiform teeth in both jaws. Scales large, there being 
but 3.5 to 4 ill series between lateral lines and second dorsal- Lateral 
line sloping downwards above pectoral, posteriorly running in iiiiddle 
line, and having 48 scales to 39th anal ray. 

Pectoral origin in advance of dorsal wiiich rises above anal. Minute 
1st dorsal spine is 25.33 in second which is slightly less than length 
of pectoral. Second dorsal composed of small spiny rays writb 
delicate membranous conneetioii ; 35th anal ray is typical of others 
and is approximately 3 in head. Pectoral reaches to 3rd ray of 
second dorsal almost as far as 1st' dorsal when laid back ; 1st ventral 
ray very long reaching to 2nd ray of 2nd dorsal. 

Two examples 300 mm. in total length were secured by Island Bay 
fishernieii. These were given to Mr. W. B. B. Oliver, w%o added them 
to the Museum coUectiou The eyes are larger in one example than 
they are in the other, the one 'with the smaller eyes having been 
described. The two fish have been designated s^mtypes. 

Bismssion. — CoelDrliyncIms mstroUs Eiehardsoii and Coelorlujn- 
elms mperceplvalus. Waite were recorded by Waite... {Eec. Cant, Hus,,- 
1., pp. 176-180, . pis. 29, .figs. ’ 1 and 2), The.se ^ species are widely 
different from the one under consideration in which the shape of the 
body appears to agree more nearly with Coehrltynclim anatirostris 
Jordan and Gilbert from Japan. The attenuate tail of Codorliynclms 
typical of members of the genus Myemnocephalus 
Giglioli known from deep wnters of Japa.n. ■ 
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Ill Ms record of deep-sea fishes of , Challenger (voL 22, pi. 29, fi.g. 
a. 1887), Guenther recorded Coelorhifuchus paraUelus from the Ker- 
daniecs. The of this species was, however, taken in Japan, so 
Jordan, and Giibert {Bull UB. Fish Comm., vol. 22, p. 619, 1902) 
have suggested the new name, CodorhpnchMs keTnmdecus. 

The following lv€,y will serve to separate the foii,r species already 
nieiitioned: — • 

A. Distance between 1st and 2nd dorsals’ approximately equal to base of 
1st dorsal. 

B. Snout longer than eye. . . . australis. 

BB. Snout shorter than eye. . , . oUveriamis. 

ilA. Distance between 1st and 2nd dorsals distinctly longer than base 
of l.st dorsal, . . . kermadecus. 

AAA. Distance between 1st and 2nd dorsals distinctly shorter than base 
of 1st dorsal. . . . aspercephatus. 


FAMILY SEERANIDAE. 

Gemis Polyprion Cuvier, 1829. 

Two species of Polypiion have been identified in our waters. 
These are oxygencios and atnericanus. The first is peeuliar to New 
Zealand, and the second is widely distrilnifed. On attempting to 
formulate a table for the ready identfication of the indigenous species 
of Polyprian^ 1 found that the species hitherto regarded as identical 
with mnxricmm differed from the northern form in one or more 
important respects. In particular the relations of the pectoral fin, 
6th dorsal spine, anal fin and head showed the New Zealand bass to 
be in a different class to the sthne bass of Europe. ‘ After examina- 
tion of niimeroiis hai3uku and bass in our local markets my conclusion 
is that we have in the indigenous bass a ne'w species. This has 
already been well described by Waite, (Trmis. N.Z. Inst., 45, p. 215, 
■pi. 5, 1913), who. regarded it as identical wdth Polyprion americamis. 
I suggest that .Wait'e’s example be regarded as the type of a new 
species to be knoivii .as mmone, the present name in common use 
am.ong the Maori. . 

Discussion.— Boiilmgex (Cat, Fish. Brit. IIus., vol. 1, p. 150, 
1895), has given a good description of' Poly prion mnericmms. The 
scales ill the lateral line .are here 82-90,, while in Poly prion moeone 
this number is generally 96. .Both Boiilenger and Goode and B.ean. 
{Ocean Iclitli., p. 238, fig. 238, 1895) give the pectoral as shorter than 
the ventral in americmim. Waite (loc. cit.) gives the ventral as short, 
one-third the length . of the head. The numbers .of fin rays . in 
nmerkantis and moeone appear to be almost identical so that Waite's 
conclusion that the New Zealand and European bass w^ere id.e.iitieal 
not iiiinaiiiral. In moeone the. ventral is smaller than the pectoral 
ill relations varying from 1.2' to l.o-b, and in oxygeneios the pectoral 
is smaller than the ventral in relations varying fro.m 11 to 1.25. Odd 
examples of oxygeneios have been examined in which the lengths of 
pectorals and veiitrals were approximately equal. These w^ere fully 
adult specimens. 
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The following is a key to the three species of Polijprmi already 
iiientioned 

A. First dorsal fin high, the 6th dorsal spine being approximately equal 
to the length of pectoral. 

b. Pectoral fin shorter than or equal to ventral and less than half 

the length of head . . .oxygeneois. 

AA. First dorsal fin low, the '6th dorsal spine being distinctly less 
than length of pectoral. 

bb. Pectoral fin shorter than ventral and half length of head. . . . 
americcmus. 

c. Pectoral fin longer than ventral and less than half the length of 

head . , . moeone. 


FAMILY SCOEPAENIDAE. 

Genius Sebastodes Cxill, 1861. 

Sehastodes macciilloclii n. sp. (Fig. 2.). 

D. 11 + 1 + 13 j 

■ C, 5 -f 12 + 5 ; ' ; ■ ' 

A. 3 5; 1 “1“ 

P. 11 + 7. 

Head is 3.31 in total length or 2 in distance snout to anal. Body 
compressed and head a little flattened; lower jaw slightly the longer. 
Maxillary reaches hack to posterior margin of eye diameter of whicdi 
is 4.25 and interorbital space 6.44 in head. Opercular edge clear. 
Depth at operculum is 4.08 in total length. 

Spines : Towards ventral surface posterior to eye are 4 small baek- 
wardly directed spines, the topmost being largest. Posterior to the 
eye and 'well in from the opercular edge are three more small spines 
while a further series is on top of head. This latter consists of seven 
pairs of small spines running above eyes and turning outwards 
towards the eommencement of lateral line. In relation to eye one 
pair is in front of the anterior edge, three pairs above, one pair above 
posterior margin, and two behind. 

Fins: Dorsal commences. above base of .the most i:)osteriorly placed 
spine. Pectoral has a wide scaly base, a.nd is approximately equal to 
the ventral which commences slightly further back.. Caudal is slightly 
eniargiiiate,. 

Lateral line' commences at upper opercular . angle distinctly in 
' advance' of dorsal. .As far as ean be ascertained there are some .,36 
scales to a .point Ijelow last dorsal spine and about 60. in lateral line., 

Bismssiom T place this' species provisionally in the genus Sebas- 
foclcs Gill; but it differs fr'om 'describe.d examples in that genus .in 
the si.ze of .eye and theffewer number of .spines in the first dorsal The 
arraiigenieiit of the spines and general appearance is similar to that 
of SeJ)astod£s scMegelU (Hilgendorf.) figured by'. Jordan, .Tanaka, and 
S.iivcler, (Cat. Fish. Jiipnn., Journ. Coll, Set., Tokyo, p. 233, fig,. .1.67, 
1913). ' , 
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Type : Tlie type was taken from the stomach of a red cod Pliysci- 
Ciiliis haulms secured in Cook Strait in April, The specific name 
macc'ulocM is giyeii in recognition of help which I have received from 
the late A. Ri McCulloch, of SjMney Museum. 


FAMILY CARANGIDAE. 

Gemis Seriola Cuvier. 

Seriola grandis Castleiiau. King-fish. 

Seriola- grandis Castelnau, Proc. Zool. Soc. Viet., 1, p. 114, 1872 ; 
t6icZ.,.McCuiioeh, Endeavour. Res. Aust.^ 3, p. 121, pL 35, fig. 1, 1915. 

Seriola lalandii Cnv. and Yah: 'Hutton, Cat. N.Z. Fish., p.,17, 
1872 ; ibid., Sherrin, Hand-Book. Fish. N.Z., p. 39 ; Saiidager, 
Trms. N.Z. Inst., 20, p. 129 , 1888 ; ibid., Hutton, Yrans. N.Z. Inst., 
22, p. 278, 1890 ; and Index Faunae, N.Z., p. 44, 1904. 

Seriola lalmidi Ciiv. and Yah: Waite, Rec. Cant. Mus., 1, p. 23, 
1907 ; iiid., Pliillipps, N.Z. Journ. ScL and Tech., 4, p. 117, No. 30, 
1921, and 5, p. 93, No. 30, 1922 . 

Jordan and Everinann (Bull. TJ.S. Nat. Mus., 47, p. 901, pi. 140, 
1896) separate the four species of Seriola in North America on rela- 
tive numbers of dorsal rays (36 to 38 and 30 to 40), the size of the 
maxilla and relative depths. The species lalandi, has D. 1 + 34 and 
A. l-f27; head 3-| to 4^; depth 34 to 3|; and maxilla reaching to 
'middle of pupil, while dumerili has a deeper body (3 in length) 
and grows to a smaller size, but is otherwise closely related to 
lakmdi. 

MeCiillocIi (1915, loc. cit.) has described Seriola grandis Castel- 
iiaii. This species has depth 4.6 in the length from the premaxillary 
synipliysis to the end of the middle ■eaiidal lobes, and head. 3.9 to 4.2 
ill the same. McCulloch states : This species has been confused with 
the Atlantic S. lalmidi Cut. and Yah; but.it differs from Jordon and 
Everma'iin's* figure of that species in being more slender and in 
having the proper profile of the head less convex. It is possibly 
.identical with S. aureovittata Schlegel as suggested by j^IeCoy, but the 
illiist rat ions of that species indicate that the Japanese fish is some- 
wliat deeper in form than the Australian one. 

. The 'aecompaiiyiiig figure (Fig. 3) is taken from a drawing liy 
Clarke hitherto uiilabelled. This is undoubtedly a representation of 
the New Zealand species of Seriola. The tail is distinctly yellow and 
the upper surface deep blue. ' The iris of the eye is golden and the 
undersurface wRite. The following descriptive material .is, taken from 
the drawing :; — 

. ... D.,:6 + T +:33; C. ISPA. 3 + 21 ; Y. 1 w'S; P. 22. The head 
is 4.24 in total length or 3.84 in length-to caudal constrietioii. Maxilla 
reaches to beneath anterior half of eye; hut not as far back as centre 
of pupil. Depth at operculum is . 5.15 and depth at 2iid dorsal 4.79 
ill total length. 


•Jordan and Eve.rniaiiii,,, Bull. U.H. 2rat. Mus., 47, p. 901, pi. 140, 1896. 




^eliastodes macculJocM n. sp. 












Leptoscopus macropyyua (Richardson). 



Pi. 8, Parapercis colias (Forster) 
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In tlie example figured by_ McCulloch (1915, loc. cM,) the head 
is 4,54 in total length or 3.66 in length to caudal constriction whicli 
is not .so deeply marked as in above. The maxilla reaches to under 
the eye in McCulloch’s example, and the depth at operculum is 5.81, 
and depth at 2nd dorsal 5.17 in total length. 

Eoughley {Fishes of Australia, p. 98, pi. 30, 1916) figured this 
species with depth at operculum 5 and depth at 2nd dorsal 4.86 in 
length. Head is here 4,37 in total length. Describing the species the 
author gives the height as 4f to SJ in the total length. McCoy 
(Prod. Zool, Viet., dec. 18, pi. 172, 1889) has described the Australian 
species under the name of Seriola lalandi (Cur. and VaL). He gives 
greatest depth at origin of second dorsal, this being about 4^ in total , 
length. Measuring from his figure I get head 4.71 and depth at 
oioereulum 5.21 in total length. 

Among the New Zealand fishes in the Dominion Museum is a 
stuffed specimen labelled Seriola lalandi. . It has head 4.57 ; depth 
at operculum 4.8 and depth at 2nd dorsal 4.57 (approx.) in total 
length. A certain amount' of shrinkage has taken place in this example ; 
and allowance has been made for this. A Bay of Islands king-fish 
had head 4.66 ; depth at operculum 5.25 and depth at 2iid dorsal 4.3 
in total length, Napier examples had depth at operculum 5.43 and 
depth at anus 5.77 in total length. 

To summarize Australian examples mentioned — ^liead is 4.37 to 
4.71, the deptli at operculum 5 to 5.81, and the depth at 2nd dorsal 
4| to 5.17 in total length. New Zealand specimens have head 4.24 
to 4,66; the depth at operculum 4.8 to 5.43; the depth at 2nd dorsal 
4.3 to 4.79. A comparison of the fin formulas of New Zealand and 
Australian examples shows slight variations in practically all 
examples. I can arrive at no other conclusion than that these New 
Zealand and Australian species of Seriola are identical; hut am as 
yet doubtful of the validity of the characters separating lalatidt and 
grandis. 

It would appear that in lalandi of the Mediterranean and Atlantic 
the depth of the body is to 3| in length and the maxillary reaches 
to middle of pupil. In grandis of Australia and New Zealand the 
depth is over 4 and the maxillary reaches to under anterior i of eye. 
The New Zealand kingfish thus becomes Seriola grandis Castelnau. 

This king-fish is caught in large numbers on a reef .some miles off 
the shore from Napier. The launches leave Port Ahiiriri some hours 
before daybreak, and on arrival at the reefs trolling operations are 
commenced. These continue until daylight when the fish suddenly’ 
fail to take'the silvered hook. Through the courtesy of ‘Mr. E. Boyd, 
■Westshore, Napier, I was enabled to observe this interesting fishery. 
In the hour and a half before the sun rose some dozen fish measuring 
from 3 to 5 feet were taken by one launch; six launches following 
each other in circles around and over the reefs. When the first rays 
of the morning sun shone in the east, the king-fish ceased to Hte, all 
the launches returning home. I am informed that the North Auck- ; 
land king-fish may always be taken in^ the dartme; hut have seen, 
only one thus secured. The species is most eommoh in the warmer 
waters of North Auckland and the Bay of Plenty, and less plentiful 
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ill Cook Strait, being rare as far south as Otago, I have recorded it 
in Welhngton markets during January, February and March. It 
is fairly common in Auckland except from June to October, when it 
is rare. Sandager {loc. cit.) wmites: Very few are caught during 
October, ISToveniber and December. It iprobably spawns about this 
time. The largest I have caught measured 4ft. T} inches in total 
length. 


FAMILY SPAFIDAE. 

Genus Spaeus Linn,, 1758, 

Sparuis hamiltoni n. sp. (Fig. 4). 

D. 14 + 14; C- 16; A. 3 + 11; V. 1 + 15; P. 18. L. lat 69. 

Head is 5 ; depth at dorsal origin 3.21 ; depth at anal origin 3.07 in 
total length. Eye is 4.55 and snont 3.12 in head. Mouth small, 
maxilla not reaching” hack asi far as anterior margin of orbit; jaws 
sub-equal, and upper profile rounded. Body compressed. 

Dorsal originates at a point behind opercular edge 4.‘55 in total 
length, spines increasing to 6th which is three times height of 1st, 
and is contained 1.48 in 6th soft dorsal ray. Dorsal reaches further 
back than anal which eoinmenees beneath posterior dorsal spines. 
Caudal deeply emarginate. Pectoral reaches to over half the length 
of ventral, which is 1.58 in distance from its origin to anal. 

Teeth are tri-dentate in outer series in both jaws with smaller 
similar teeth behind. There are 8-9 scales between lateral line and 
second dorsal. Total length 250 mm. 

This species is common in Hauraki Gulf. Numerous young were 
collected in rock pools at Poor Knights Islands by Messrs. W. R. B. 
Oliver and H. Hamilton. In Australia the genus Sparus is repre- 
sented by the two species australis and sarha. S. ansirfilis is the 
famous black bream which grows to 22 inches and weighs 7-| lbs and 
of which Stead {Edihlc Fishes of N.S.W., p. 77, pi. 46, 1908), says: — 

A weight of about 1,350,000 pounds is at present sold annually 
through the fish markets of New South Wales.’’ The tarwhine, 
Sparus saria, more nearly resembles the species above described, but 
differs in several important respects, some of wliieli are the distinctly 
longer pectoral, shorter ventral and smaller number of rays in the 
second dorsal. 


FAMILY GOBIESOCIDAE. 

Geniu? Trachelochismxts Brisson, 1846. 

Trachelochismus melobesioj n. sp. (Fig. 5). 

D- 10; C. (about 12) ; A. 8; V. 3; P. 10. 

Teeth in both jaws, those in lower being much larger than in 
tn upper; 3 giUs with half a gill in front. Lips thick; angle of 
mouth in front of anterior margin of eye diameter of which is equal 
to inter-orbital space and greater than half vert, distanee eye to 
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snout. Eyelids present. Head wide and flattened dorso-ventrally, 
being 3.11 in total lengtli ex'* 2.64 in length to base of caudal. The 
greatest width of head 5 innif from snout is 1.2 in head or 3.73 in total 
length. 

Bod^^ flattened dorso-ventrally anteriorly and compressed ixisteri- 
orly; its width tapering from head to caudal peduncle. Siiekiiig 
apparatus on under surface consisting of circular disc and fused 
ventrals in front of it. Sucking disc is 7 in total length or more than 
half distance to snout. Ventral rays fused, three being visible luider 
microscope. Anus nearer tip of caudal than snout; dorsal origin in 
advance of anal and 1,67 in total length. Pectorals large aiicl 
rounded. 

Colour: (General ground colour is rose-pink tending to scarlet on 
the tail and fins. The undersurface is pink with yellowish tinges on 
the adhesive apparatus, A deep reddish-purple patch covers most 
of the dorsal surface. This patch extends from behind the eyes to 
the dorsal origin and has running across it anteriorly a dotted 
pattern, behind which are two fairly wide ei'oss bars of reddish 
browm 

Occurrence: Numerous specimens the largest of which do not 
■exceed 30 mm. were secured hy Mr. W. R. B. Oliver in rock pools 
at Makara near Wellington. The species, though so long uiideseribed, 
is apparently quite common on the underside of rocks in beacli pools 
on the westeidy coasts of Wellington. The specific name has par- 
ticular reference to the rose-coloured patch by which the species may 
readily be dis1:inguished. The above description was taken from an 
example 28 mm. long. 

Discussion: The '' Synopsis of the Genera of the Family Gohie- 
socidae as supplied by Guenther {Cat, Fish. B.l/., vol. 3, p. 490, 
1861), would make the present species to he most probably a member 
of the germs Tf^achelochis^mis ; hut its distinctive large doi^sal and anal 
and smaller, number of ventral rays may later compel its separation 
from this typically southern genus. 


FAMILY LBPTOSCOPIDAB. 

Two species belonging to separate geneia are found in New Zea- 
land. These are: — Leptoscopus maa^opygus (Richardsoii) and 
Crapatalns novae-zelandiae Guenther. For the separation of the 
genera, MeGulloch, {Check-list, Fish, N.S^W.f p, 102, 1921), supplies 
the following key:— 

A, Scales larger, about five between lateral line and back. . . . Crapa- 
talus. 

AA. Scales smaller, more than five between lateral line and back. . . . 
Leptoscopus, 

Grapatahes is the more elongate, the head (including lower jaw) 
heiiig over 4J in total length. In leptoscopus this measurelnent is 
under 4. Both have Bi*. 6; V. 1 + 5; and C. 14, and are closely 
related genei'a. It is of interest to note that G. novae-zelandiae and. 
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L. niacropi/gns have each been taken in fresh water. This is probably 
a periodic . migration. 


FAMILY LEPTOSGOPIDAE. 

Genus Crapatalus Guenther, 1861. 

Crapatalm novae-^elandiae Guenther. Sand-fish (Fig. 6). 

CraiMtalns novae-zelandiae Guenther, AM.NJI.,-1 ser. 3, p. 87, 
1861; ihid., Hutton, Trans. N.Z. Inst., 8, p. 212, 1876; ihicl., Gill, 
3iem. Nat. Acad. ScL, 6, p. 118, 1893 ; iUd., Waite, Rec. Cant. Mus., 
1, p. 239, 1911. 

Leptoscop^is angusticeps Hector, Trans. N.Z. Inst., 6, p. 106, pi. 
19, 1874. 

Leptoscopus ro})so7ii Hector, Trans. N.Z. Inst., 7, p. 248, 187-5. 
Leptoscopus ca7iis, Arthur, Trans. N.Z. hist., 17, p. 165, pi, 14. 
1885. 

This species is well described by Waite (Eec. Gimt. Mus., 1, p. 
239, 1911). I found the sand-fish to be not uncommon at Greymouth 
and Hokitika, and am now informed that it is a good edible species. 
Clarke has attached to liis figure of the species the following:— D. 33 ^ 
P. 1+20 ; V. 1+5 ; A. 39 ; C. 14 ; B. 6.. Considerable variation may be 
evident in individual examples ; but as a general rule head is 4.8 
in total length, dorsal days do not exceed 35 and ventral does not 
reach back to anal. 


Genius Leptoscopus Gill, 1859. 

Leptoscopns macropypus (RichardvSon). Star-gazer. (Fig. 7). 

IJranoscopus ^naoropygii^ Richardson, Vo^f. Ereb. and Tm\, p.. 
55, 1846. 

Vranossopus mac%ilat%is Richardson, in DieffemhaclCs Travels N.Z,, 
2, p. 207. ■ 

Leptoscopns huttomi Haast, Trans. N.Z. Inst., 5, p, 275, pi. 16. 

Leptoscopus tricolor Haast, T^'cms. N.Z. hist., 5, p. 276. 

Leptoscopus macropygiis Rich.: Hutton, Trans. N.Z. Inst., 6, p. 
106, 1874; ibid., Waite, Rec. Cant 3£us., 1, p, 29, 1907; i?rh?., PhiI- 
'lipps, N.Z. Joiirn. Sci. and Tech., i, p. 123, 1921; ibid., Thomson, 
Hist. Fish Hatch., p. 92, 1921. 

D 31-32; C. 14; V. 1 + 5; A. 36-37; P. 1 + 18. 

Head (inclusive of lower jaw) 3.75 in total length or less than 
half height. Head fiattened, eyes being on dorsal surface, diameter 
of eye 2 in pre-oral length. Dorsal originates above middle of pec- 
toral which has 7th ray 1.21 in head. Pectoral well developed and 
distinctly pointed at 7th ray. Caudal approx, half the head, distinet, 
and slightly rounded. Anal commences slightly behind and ventral 
in advance of pectoral origin. Snout to ventral origin is 1.83 in 
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snout to opercular margin and less than candal. Anal readies to jiro- 
current caudal rays. 

Tail compressed; depth of caudal pedunde being equal do posterior 
margin of eye to snout. Pectoral extends to 7th dorsal ray. Lateral 
line conspicuous arising above operculum, dark olive throughout, 
scales leaf-shaped with a central ridge. 

The star-gazer {Leptoscopus macropygus) is one of our coninion 
food-fishes. It is most abundant on, the large stretch of sandy trawl- 
ing area off Westport, Hokitika and Greymoutii, being, coinmonl}^ 
seen exposed for sale in the latter town. The species is also not un- 
common at Napier; but does not seem to be in demand as a food fish. 
Large examples may be over 2 feet long; hut the average size is not 
more than half this. 


FAMILY PARAPERCIDAE. 

Genius, Parapercis Bleeker, 1863. 

Parapercis colias (Forster). Bine cod. (Fig. 8), 

Gadus colias Forster in Block and Schn., Syst. IclUh., p. 54, 
1801. 

Pcrcis colias Forster: Richardson, in Dieffenbach, Travels in N.Z., 
2, p. 207, 1843; ihid., Hutton, Fishes of N.Z., p. 25, fig. 38, 1872; 
Trans. N.Z. Inst., 22, p. 279, 1890; ibid., Sandager, Trans. N.Z. Inst.^ 
20, p. 129, 1888. 

Parapercis colias Forster: Gill, Mean. Nat, Acad. Sci., 6, pp. 99 
and 118, 1893; ibid., Hutton, Index Faunae, N.Z., p. 43, 1904; ibid., 
Waite, Eec. Cant. Mus., 1, p. 29, 1907 and 1, p. 244, 1911 ; ibid., Pliil- 
lipps, N.Z. Journ. Sci. and Tech., 1, p. 270, 1918; 4, p. 123, 1921; 5, 
p, 96, 1922; ibid., G. M. Thomson, Hist. Portobello Fish Hcttch., p. 
92, 1921. 

B. 5 + 21; C. 5 + 14 + 5; A. 1 + 16; Y. 1 -f 5 ; P. 1 -f 18; B. 
6 ; L. lat. 66. 

Head is 3,83 and height of body at dorsal origin 5.05 in total 
length. Lower jaw is slightly longer and maxilla does not extend to 
vert beneath anterior margin of eye. Interorbital space 3.54 and 
anterior margin of eye to snout 2.47 in head. Eye is oval, its 
greatest diameter being 2 in intei’-orbital space. Body is compressed 
and head flattened to some degree, the depth at caudal pedimcle 
being 2.5 in depth at dorsal origin or 3.3 in head. 

. Teeth: In each jaw is a strong outer pointed series. Behind this 
is a broad band of villiform teeth more or less well developed. This 
band tapers posteriorly in both jaws and fis very broad in front, 
being much more pronounced in upper jaw than in lower. 

Fins : Dorsal coiilmenees slightly posterior to opercular edge, the 
first soft ray being 1.5 in height at origin. Caudal slightly rounded, 
its length being 1.5 times depth of caudal peduncle. Anal commences 
slightly in advance of posterior margin of pectoral at a point dis- 
tinctly nearer snout than tail and 2.11 in total length. Pectoral large 
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and more or less rounded, the third ray being 1.07 in height at its 
origin. 

Scales denticulate, covering body and part of cheeks and opereles. 
Lateral line bowed over and behind pectoral, extending along median 
line to base of candal. Siiont and ventral surface of head naked. 

Probably on account of its being one of the most common food 
fishes, no adequate recent description of the blue cod has appeared. 
The above description was written from measurements and examina- 
tion of an example 379 mm. long. Clarke’s figure of a Hokitika 
example published herewith shows a blue cod with a distinctly less 
deep candal peduncle. 

Large groups of bine cod from 300 to 390 mm. are not nncommon 
in AYellington markets. Most of these appear to come from the 
Chatliam Islands. Another size group 30 to 60 mm. less is also com- 
monly taken in the vicinity of French Pass. 


FAMILY OSTRACIIDAE. 

Genus Ostracion Linnaeus, 1758. 

Osiracion hexagomis, n. sp. (Fig. 9). 

Head is 3.13 in total length or nearly 4 in length to commence- 
ment of caudal. Depth of body at centre of eye 2.5 nearly in total 
length, or just over three times the longitudinal axis of the orbit. 
Distance from eye to snout greater than half the length of head and 
equal longitudinal axis of orbit. Vertical diameter of eye is contained 
Just over 9 times in total length. Dorsal surface flattened in dried 
;speciinen, interorbital space being equal to length of head, and at a 
point twice this length from snout being equal across its plane surface 
with the vertical distance at the same point between lateral and 
ventral ridges. The lateral and dorsal ridges on each side are more 
clos together. 

Fins; The dorsal is missing. The anal had about 15 rays 
ill the adult though only 7 are present in specimen, the others having 
been broken off. Caudal 10 rays. Pectoral missing. Dorsal 
had its origin in the posterior portion of the dorsal surface at a point 
three-quarters the length of body from snout. The anus is under- 
neath with the anal commencing slightly further hack than the dorsal. 
Pectoral commeiiees under posterior portion of eye. 

Teeth: Proniinent in the upper and outer row are tliree teeth bn 
each side. A space is between the anterior pair and reveals another 
tooth behind. All teeth are of a dark brown eolonr. Each in front 
in upper Jaw is incisor-shaped, small and closely fitted. In front, in 
the middle of the mandible, two teeth are prominent. These are at 
least twice as, long as those at the sides in the upper Jaw and bite on 
teeth in front in second upper row. The set nature of the carapace 
and small mouth prevents further examination without complete 
de.struetioii of coiisiderable part of head. 
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Seales : There are 10 scales on .side beliiiid eye to caudal pedmiele; 
and 9 on longitudinal or lateral ridge. From tlie centre of a typical 
scale six raised ridges of carapace radiate outwards with almost 
mathematical precision bisecting each hexagonal side of the scale. The 
oblique 4 of these ridges go to form sides of the diamond patterns 
prominent on the sides, while the two lateral ridges form more or less 
distinct lines running lengthwise which in six instances are raised 
out of all proportion to the surrounding parts of carapace and define 
six longitudinal surfaces. Scales become smaller anteriorly and cease 
at lips, there being 18 scales surrounding edge of oval through which 
lips and teeth slightly protrude. ^ 

Discussion: Jordan and Evermanii, Fishes of Hawaii, Bull. U.S. 
Fish Gomin.j 23, pt. 1, p. 441, 1903, divide the Family Ostraciidae as 
follows: — 

a. Carapace 4 angled. 

b. Carapace entirely without spines. Ostracion. 
bb. Carapace with two pre-ocular spines and two terminating ventral 
keels. Lactoria, 
aa. Carapace 6 angled. Arcana. 

From the above table it would appear that our specimen may 
belong to the genus Aracana; but until a fresh specimen is examined, 
in my opinion, it would be unwise to refer to it as Arcana on this 
character alone. In Arcaiia there is an opening behind anal fin not 
evident in our specimen. 

During a recent visit to the, Bay of Islands District, North Auck- 
land, New Zealand, Mr. L. C. G-offe, Waitangi Falls, kindly presented 
me with the above described new species of Osiraciori or trunk-fish. 
It was picked up on a stretch of sandy beaeh a little to the north of 
Pallia, and is in a dried condition. The type in the Dominion Museum 
is 116 mm. long. 
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Additions to the Fish Faisna of New Zealand® 

By L. T. Griffin, F.Z.S. 

Assistant Cii-rator, Auckland Museiiiu. 

IRead defore the Auckland Insiitute^ Stli April, 1921 ; received l)ij 'Editor, 

5th May, 1921; issued separately, 

10th August, 1921.'] 

(Plates 9-17.) 

This paper deals with nine interesting species, most of which 
constitute new records to our fish fauna. 

Possibly the speamfishes will claim the most attention, owing to 
the fact that they are responsible for bringing New Zealand into 
such prominence of late as a '^Big Game Fisherman’s Paradise.” 

Prior to the appearance of Jordan and Evennann’s recent paper’^, 
the literature on the subject was scattered, and usually of the: most 
meagre character, either insuflScient in detail, or, otherwise so unreli- 
able as to make the task of accurately identifying the various epecies 
most difficult. 

In order to try and determine exactly what species of spear fishes 
existed in our waters, I was enabled to visit the Bay of Islands in 
February, 1927, during the height of the season, when many local 
and overseas anglers were out after big fish. The weather was unfav- 
ourable for a good part of the three weeks spent there, but, despite 
this, I was able to examine the two species described here and several 
others. I also viewed. the remains of a record Broad-bill, Xiphias 
gladiuSj captured just prior to my arrival at the Bay, and unfor- 
tunately disposed of, except the head and sword. From observations 
I made, both at the Bay of Islands, and lower on the coast, I am 
satisfied tl^s species is by no means uncommon in our seas. 

Altogether, I examined and made accurate notes of ten spear 
fishes of two species, besides getting measurements of a few extra 
spears that had been removed from others caught before my arrival 
It is the wish of the writer, that the particulars given in these notes 
mzv contribute in some way towards clearing up the existing uncer- 
tainty in regard to the species of spear fishes inhabiting New Zealand 
waters. 

I take this opportunity of expressing my gratitude to the many 
wulling helpers at the Zane Grey Sporting Club Camp at the Bay 
of Islands, and especiaUy to Mr.-W.' S. Lambe, of Sydney, N.S.W., 
Mr. J, Holmes, of Bussell, and Mr. Fred, K. Burnham and Cox 
"Webb, of California, all of whom did everything possible to assist' 
in my, researches. 


^ JorUan & Evermann, Occasional Papers, Cal. Acad, Sci. xii., 1926. 
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Family CARCHABHINIDAE. 

Gemis Galeocerdo Mull & Henle, Arch. Naturg. 3, 1, 1837. 
p. 398 {afxticus), 

Gakocerdo arcficR.s% tiger-sliar^^ $ . (Fig. 1.) Sqiialus arcficus 
Faber, NaUvrg. Fish. Iss., 1829, p. 17. 

(t. rayneri Macdon & Barrow. P.Z.S. 1868, p. 368, pL 32. 

G. arcMciis McCulloch. Check-list^ Fish. N.S. Wales, pt. 1, p. 6, 
pi. 1, fig, 2a. 

Greatest depth, 4 in total to hypural joint. Upper caudal lobe 
nearly 2| in same, and almost equal to distance from anterior margin 
of first dorsal to anterior margin of second dorsal. Pectoral equals 
•distance from dorsal notch to tip of lower caudal lobe, and in total 
length to hypural joint. 

Bod 3 " of moderate depth, upper and lower profiles sub-equal A 
long low keel on sides origmating a little in front of ventral, getting 
higher posteriorly, its great'est height being about one inch. Anter- 
iorly, it is lost below base of first dorsal. A keel about half an inch 
high extends along the middle line of back between the two dorsal 
fins. A crescentic pit at root of upper caudal lobe, -with a similar 
one at base of the lower caudal lobe. 

Head short, flattened, giving the snout a shovel-like appearance 
when viewed from the front. Snout short, rounded. Nostrils a 
transverse slit, with a conical flap attached to the inner side of 
.anterior margin. Mouth somewhat oblique, large, crescentic. A 
long labial fold in upper jaw. Teeth in jaws sub-equal, about 22 
ill each jaw, oblique, deeply notched on outer margin, serrated on 
both sides of the basal half, the tips smooth, directed outwards. Bye 
small, round, 3 in snout, placed above centre of mouth. Nictitating 
membrane wide, the upper half coarsely granular. Spiracle small, 
vertical, linear, situated about twice the orbital width behind the eye. 
Gill-slits 5, the 4th and 5th above anterior margin of pectoral. 
Origin of &st dorsal fin a little nearer pectoral than centre of fish. 
The fin is low, thickened. Second dorsal origin slightly in advance 
of origin of anal. Pectoral thick, leathery, I'onnded at extremity. 
Upper caudal lobe long and rather flexible. 

Light slate above, creamy white below, with a pinkish 
patch on side over the ventral. The stripes on the side were not 
seen when the fish was first captured, but when dry they were plainly 
observable; I counted 21 on the bod^y. Anteriorly, the stripes did 
not reach beyond the upper margin of the gill-slits, getting longer 
towards the middle of fish, thence, shorter towards the caudal. 

Described and figured from a specimen captured on rod and line 
by Dr. Newland, of Adelaide, while the latter was engaged ixx Mg 
game fishing in New Zealand waters. The weight of this fish was 
544 pounds. Its lengih from tip of snout to the hypural |oint 9 
feet, greatest depth of body 2 feet. 

McCulloch describes it as a common and dangerous species, which 
attains a length of sixteen feet, and that it is wfidely distributed 
throughout temperate and tropical seas, often appearing in harbours 
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and estuaries on the Anstraliati coast. So far as I am aware, this 
is the first of its kind t'o be placed on record in New Zealand, but, 
from my talks with fishermen, I have every reason to believe it to be 
fairly plentiful in our waters wdiere it is known as the shovehnose. 
On examing: the contents of the stomach of this fish, it was found to 
eontaiii two very large era^dish, Jasus edmardsii, one blue penguin, 
E’lidypUila minor, and a large coarse-haired dog, the size of a collie. 

Localiiy: Cape Brett, Bay of Islands, Auckland Provincial Dis- 
trict. 


Family. MURAENIDAE. 

Gemis Gymnothorax Bloch. 

Gy^nnotJiorax meleagris Shaw. (Eig. -2.) 

Muracna meleagris^ Shaw, Nat, Misc, pi. 220; Gen, Zool. 4, I, p. 32 ; 

Richards. Voy. Ereb. & Terr. Fish. p. 93. 

Tliyrsoidea meleagris, Kaup, Apod. p. 91 (copied from Richardson). 
Thyrsoidea clilorostigma, Kaup, Apod. p. 89. 

Mxiraena clilorostigma, Bleek. Nat. Tyds. Ned, hid. 15 p. 160. 
Gymnortliorax clilorostigma, Bleek. At 1. Iclit. Mn7\ p. 97, pi. 34, 
fig. 2. 

Head, 4 in trunk, or 7f in total. Height of body 64 in trunk, 
or 12| ill total. Eye, 12-| in head, or 24 in snout; gill-opening 
rather more than twice diameter of eye. Anterior iiassal tube 4 
diameter of eye. Snout 4| in head; mouth 2 in same. Body high, 
moderately compressed, covered with very thick leathery skin. Occi- 
pital region elevated, somewhat gibbous in front. Snout blunt, fleshy 
on top and sides. Cleft of mouth extends far behind the eye. 
Anterior nassal tubes short, not reaching tip of snout. A series of 
3 widely open pores on mandible, and 5 similar ones on ramus. A 
single large pore above anterior nassal tubes. Teeth stoutly subu- 
late, in upper jaw hiserial, outer row unequal in height, with a wide 
gap about middle of jaw. A series of 5 small conico-subulate teeth 
on the vomer of unequal height. Palatine teeth 9, the first shortest, 
two following, longer, thence a series of 6 minute conical teeth on. 
the middle line, the 4th being widely separated from the last two. 
Teeth of lower jaw are more uniform than thqse of upper, somew^hat 
smaller, acute, re-curved, about 20 on each ramus with a series of 6 
small conico-subulate ones ranged on each side of middle line in front. 
All teeth depressahle. ' Posterior nostinl above anterior portion of 
eye small, scarcely distinguishable from the single pore above nassal 
tube. Branehiostegal sac moderately developed. Origin' of dorsal 
fin a little distance before gill-opening. A thick fold of skin extends 
from it as far as half the distance from gill-opening to eye ; the whole 
fin is extremely thick and leathery. Anal fin low, 'much thickened 
and rounded, almost disappearing as it approaches the vent. 

' Colour: Rich chestnut brown, minutely and uniformly specMed 
or granulated wdth cream coloured markings of various shapes. 
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Described and figured from an adult speeinien captlired 
at Wliite Island, in the Bay of Plenty, where several%)thers have been 
t aken in the same locality. 

Measiirmne^its: Total length 1020 ram. long from tip of snout to 
tip of tail. Snout to vent 525 inm., snout to gill-opening 118 mni.,. 
greatest height of body at gill-opening 102 mm. 


Family PE'MPHERIDAE. 

Genus Pempheris Cuvier. 

Femylieris adsyersus n. sp. (Fig. 3). 

Br. 7 ; D.vi/X; A.iii/XXXI; Y.i/V; P.i/XVII ; C.xvi/3x3; 
L, lat. about 73; L, tr. 10x23; gills 4; gill-rakers long, 28 on lower 
half of anterior limb. Pseudobranelii present. Depth 2|-, head 
rather less than 3-J in the length to the hypural joint. Eye 2^ in 
the head ; interoihital width 3 in the eye and rather more than 1 in 
the ’snout; depth of caudal peduncle f the width of the eye. Distance 
between origin or dorsal and end of snout is -J- that from its origin 
to end of middle caudal rays. 

Body deep, the profile gently arched to the dorsal fin, thence 
fairly straight to the tail. Lower profile forms an even curve to 
origin of the anal, thence, somewhat oblique to the caudal. Maxil- 
lary rather longer than diameter of the eye, and reaching backward 
to posterior margin of the pupil, its distal portion covered with 
ctenoid scales. Interorbital space convex. Preoperculum with a 
single strong flattened spine at the angle. Opreculum with three 
flat points separated by broad excavations. A narrow strip of 
cycloid scales extends backward from middle of interorbital as far 
as the origin of the dorsal fin. The rest of the head, with the excep- 
tion of the tip of snout, is covered with moderate ctenoid scales. A 
single row of small villiform teeth in both jaws. In the upper, two 
or three slightly longer hooked cannines are found on its top margin, 
while the lower jaw has three or four similar ones projecting from 
the extremity of the ramus. A triangular line of small conical teeth 
on the vomer; and a band of smaller ones on the palatines. Whole 
body covered with small ctenoid scales which are smaller on the dorsal 
surface, and between the interradial membrances of the anal and 
caudal. Lateral line continuous. It is fairly straight from the 
caudal to below the® fifth dorsal spine where it bends rather steeply 
dowmward to the operculum. It continues to the end of the middle 
caudal rays. Dorsal fin with its origin in the vertical from the lower 
border of pectoral, high, about in the total length to end of middle 
caudal rays. The pectoral reaches backward as far as the last dorsal 
ray. Origin of ventrals slightly in advance of upper base of pectoral 
and reaching backw^ard to the anterior margin of the anus. 

Colour in alcohol : Ihiif oimi silvery purple brown on body, covered 
with minute brown dots which require a lens to view them properly. 
A few^ much larger browui dots are found scattered about on the sides 
of the fish. The ground-colour is somewhat darker on the nape and 
posterior border of operculum. Dorsal, aual, and caudal, dark 
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purple brown tipped w-itli black, and covered witli niinixte dark brown, 
dot’s! Peetoralfw'hite, a dark brown band at base. Ventrals wdiite 
on margins, the middle, membrane being light purple and minntely 
dotted. 

Described and figured from a female specimen which is 129 mm. 
long from tip of snout to hypnral joint. Another, but smaller female 
was taken at the same time, a comparison discloses very little differ- 
ence. In the paratype, the eye is a little lower in the head, other- 
wise they are comparative. 

Affinities: This species approaches very closely to Fempliens 
affinis described by McCxxlloch in Zool. Res. Endeavour Pt. 1, p. 45, 
pi. 7, fig. 1. A, comparison, however, shows important differences 
between them, particularly in the nature of the scales, interorbital 
width, and other points of a more or less distinct character, I there- 
fore feel safe in regarding this as a new species. 

LocaUfy: Two female specimens taken by hand-line at the Bay of 
Islands, Auckland Provincial District, March, 1926. Holotype and 
paratype in the Auckland Museum. 

FamUy THUNNIDAE. 

Gemts Germo Jordan. 

Gernio germo (Laeepede) ; Long-fimied alb.aeore. (Fig. 4.). 

Scomber, germo hace-pedepHisf, Xat. Poiss,, 1803, China Sea; after 
' Commerson. 

Thynmis pacificMs Cuv et Yalj Hist, Nat, Poiss., 8, p. 133, 1831, after 
Laeepede. 

Germo geryywn Fowler, Pro, Acad, Nat. Sd. Phil, 1904 (1905), p. 761. 
Germo alahmga S>teadp Fish, pp. 162-165, 1906 (not Ginelin). 
Germo germo Stead. Add, Fish. Fauna. N.S. Wales, 1, pp. 20-21, 
1907. 

Tlianrius (Gemio) germo Stead. Edib, Fish. N.S, Wales, p. 95, 1908. 
Germo germdn 'Wa,i\e. Eec. Cant, Mii$., >Y6l. 2, No. 1, p. 19, 

Germo germo Thomson. N:Z, Journ, Sci. cC* Tech., Vol. 1, 1918, p. 7, 
fig. 3. 

Germo germo Phillipps. N.Z. Journ. Sci. & Tech,, Vol. 4, No. 3, 1921, 
p. 118, and Vol. 5, No. 2, p. 93, 1922. 

''GermO' germo Jordan and Evermann, Occas. Papers. Cal, Acad. ScL 
12, 1926, p. 16, pi. 3, fig. 1. 

D,xiv/I/X— 8; A.i/XIII— 7; P.XXXV; V.i/V Gills, 4; Gill- 
rakers 22 on lower half of the anterior limb. 

Depth before ventrals 4 in total to end of caudal peduncle or 
rather less than 2 in pectoral, but, equal to width of caudal lobes. 
Eye 5J in the head, and equal to pre-orbital. Distal end of maxil- 
liary about half the width of the orbit. Width of caudal peduncle | 
that of the orbit. Caudal lobes subequal to depth of body. Body 
oblong, robust, wholly covered with small scales, the dorsal and ven- 
tral profiles snhequal. A high keel on the caudal peniincle, 'with a 
low dentieulated ridge above and below posteriorly. Lateral line 
eommeneing at upper posterior niargin of operculum has a high curve 
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below the anterior portion of the first dorsal, thence sloping gradually 
to end of pectoral, where it becomes almost str^ht to kee> on 
peduncle. Head with the snout somewhat acute, rae lower jaw a 
little the longest. Maxillary extends backward as far as the anterior 
border of the oi^Dit. Anterior nostril small, oval, placed five-eighths 
of an inch in front of the posterior one which is a vertical slit five- 
eighths of an inch in length placed just before the eye. Teeth in 
jaws sub-conical in a single series. 'Minute villiform teeth are also 
present on the vomer 'palatines and tongue. First dorsal with its 
origin in the vertical from the ventral, the first and second spines 
highest, rather more than two in the eye, and subeqnal with the 
anterior spine of the second dorsal. It is separated from the second 
dorsal by a space equal to the width of the eye. Second dorsal 
falcate, followed hf eight separate finlets. Anal falcate, somewhat 
smaller than the second dorsal, followed by seven finlets. Pectoral 
long, of fairly uniform width throughout, reaching backward to the 
vertical from the third dorsal finlet, and lying in a half sheath when 
pressed against the side. Yeiitral short, its origin a little posterior 
to that of the pectoral. 

Colour: Top of head and upper part of back deep blue, below, 
uniform steel blue including cheeks and operenlum. Eye steel blue 
with an outer ring of Vandyke brown. Lower jaw yelloAvisli-silver. 
Dorsal spines white streaked with blackish brown, the membrane 
mainly transparent, hut streaked at margins with thin blackish brown. 
Second dorsal dull blackish blue, the finlets behind being pale yellow 
bordered with black. Anal white, the finlets dull white streaked with 
lemon yellow. Ventral white. Pectoral uniform purple bine. 

Deseribed and figured from a specimen caught off Cape Brett by 
Mr. F. K. Burnham, of California, February, 1927. The total length 
is 615 mm. from tip to snout to the end of the caudal peduncle. The 
head is 189 mm. long. Greatest depth 150 mm. Pectoral, 260 mm. 

Locality and distribuMon: Cape Brett, Bay of Islands, also 
recorded fium the West Coast Ancldand Provincial District. Phil- 
lipps records it from Napier and Gisborne, According to others it 
is occasionally met with in Australian waters, while Jordan & Ever- 
mami record it from Japan, Hawaii, and off the coast of Southern 
California. 

Fam% ISTIOPHORIDAE. 

Genius Makaira Laeepede. 

KEy TO THE New Zealand Species. 

Stripes on body broad, indistinct. 

Dorsal lobe low, little falcate, Median spines moderate, from bottom 


of groove 5 i in higliest. 

Pectoral markedly falcate. 

Bony spinules in skin large, pronounced , ...... rnassara. 

Stripes on body narrower, very distinct, almost reaching ventral surface. 
Dorsal lobe high, markedly falcate. 

Median dorsal spines 4 in the highest 

Bony spinules In skin smaller, not so pronounced mitsukurii. 


MaJcaira mazara (Jordan and Snyder). Black marlin, $ . (Fig. 5.). 
Ilistiophorus gladius (nec Broussonet). WM, Wales, 

5, 1881, p. 295, pi. 8.'^ 
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Tetraphvrus Jordan and Snyder, Journ. Coll. Sci. Imp. JJniv. 

, Tokyo, 15, 4, 305, May, 1901, Misaki, Japan. 

Tetraptiiriis mMdis Stead. Edible. Fish. N.E. Wales, p. 100, pi. 67. 
Tetmptiims McCnllocli. Check List. Fish. N.S. Wales, pt 3, 

p. 106^ pL 34. 

Makaira mazara (Jordan and Snyder) Jordan and Everniami, Occa- 
sional Papers, CaL Acad. ScL 12, 1926, p. 53, pi. 2, %. 1. 

D.ii/XXX— 7; A.i/Vm— 7; P. 20; Y.I; Br. 7; Gills, 4. 

Depth behind pectoral rather more than 5 in total from tip of 
spear to end of middle caudal membrane, or nearly S-J in body 
exclusive of head. Head (tip of spear to posterior margin of oper- 
culum) nearly 2 in body. Spear to anterior margin of nostril 1|- in 
rest of head and equal to greatest height of body, ^sub equal with pec- 
toral, and about twice the length of dorsal lobe. 

Eye including orbital width 6 in head. Maxillary ^ width of eye. 
Dorsal lobe 2 in bod 3 X Median dorsal spines 5^ in longest. Upper 
caudal lobe ^ longer than lower, or equal to pectoral. Ventral 
4 length of pectoral. Depth of caudal peduncle 2 in dorsal lobe. 

Body robust, the profile rising rapidly directty above the eye to 
dorsal, thence sloping gradually to second dorsal. Ventral surface 
subequal to the dorsal. Skin inclosing numerous lanceolate bony 
spinules averaging about 16 mm. long. Bucklers on caudal large, 
flexible. Head: Lower profile and spear somewhat oblique. Tip of 
lower jaw with a downward curve. Maxillary extends an orbital 
width iDehind the eye. Angle of lower jaw almost reaches posterior 
margin of preoperculum. Cheeks with bony spinules similar to body, 
but somewhat smaller. Posterior quarter of preoperculum smooth, 
but, showing broad striae. Operculum smooth. First dorsal with 
its origin above middle of operculum. The fin lies in a groove which 
is deep anteriorly, very shallow towards end of fin. Dorsal lobe sub- 
falcate, spines following getting progressive^ shorter. The first 
spine is short, bound to the second b^’- thick leathery membrane, while 
the last is very small, hidden by the groove which terminates at this 
point. Whole of membrane covered with spots ranging from half an 
inch to three-quarters in diameter, few of which partly" cover the 
spines. The spots are uniformly round, their margins but little 
difuse. 

Second dorsal separated from first by a space equal to two of the 
eye. The fin is thickened by tough flexible skin, the last spine pro- 
duced. First anal in a deep groove similar t'o dorsal which almost 
hides the fin when folded backward. Second anal sligh% smaller 
than second dorsal, but, similar to it in eveiy other respect. Its 
origin is a little behind that of the second dorsal. Pectoral markedly 
falcat'e, its outer spine longest and sharp on margin. Its origin is 
the vertical from the fifth dorsal spine, extending backward to the 
v^ertical from the nineteenth and twentieth. Ventrals reduced to a 
single flattened spine, broad at base, tapering to, an extremely fine 
point. They are covered with small flattened papillae on both sur- 
faces. Their origin is below the middle of pectoral base, reaching 
haekward to the vertical from the fifteenth dorsal spine, fitting very 
perfectly into a narrow groove on the abdomen. They are seldom 
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equal in length, one usually being half an inch to an inch longer than 
the other. Caudal similar in character to pectoral, /he upper lobe 
longest; there is a deep notch at the base: # 

Colour: Dorsal blackish blue, getting thinner towards the middle 
of the height, where it has a light brassy hue over dull silver. Below 
this, it is dull bluish silver, ending in a narrow tvhite band along the 
middle of the ventral surface. About fourteen broad indistinct 
stripes on body, reaching down to middle of operculum anteriorly, 
getting gradually shorter as they approach the caudal. A few more 
short and more indistinct stripes are disposed among the others, 
irregular in shape, and often difficult to define. Cheeks and oper- 
culum bluish-silver maxillary the same. Eye bifilliant bluish-silver. 
Lower jaw dirty silver white. Spear blackish-blue above, ochreous 
on the under surface. Dorsal fin deep violet at base, the membrane 
brownish in patches with thin streaks of dull blue towards tips of 
spines. Dorsal spots very dark purple brown. Thickened membrane 
of anterior part of dorsal blackish-blue. Second dorsal blackish-blue. 
Anal similar t'o low dorsal, but wuthout spots. Second anal light 
greyish-blue. Pectoral dark blue on outer surface, dull greenish 
silver on the inside. Ventrals black, the papillae covering them 
greyish-brown. Caudal similar to outer surface of pectoral 

Described and figured from a female specimen weighing 472 lbs. 
Total length from tip of spear to end of caudal membrane, 9 feet 
6 inches. Spear from anterior margin of nostril, 23f inches. Great- 
est height of body 23J inches. Greatest thickness inches. Width 
of caudal lobes, 37-i inches. 

Identity and variation: This fish agrees so well wdth descriptions 
‘given by Jordan and Evermami, that I have no doubt about it being 
the same species. It is subject to some variation similar to other 
members of the family. It approaches very closely to Jf. marlma, 
but the very fact that the last named is said to have no stripes on 
body, or spots on its dorsal fin, excludes it from being this species. 
According to the descriptions, the variation of the dorsal fin is gueat, 
viz: from 40 — 52. Those I have examined average 32 only. 

Locality and distribution: From the North Cape to the Bay of 
Plenty, New Zealand, from January to April. The specimen 
described here was taken off Cape Drett, Bay of Islands, in February, 
1927, a locality where many have been taken by anglers during the last 
few years. It is also said to be abundant in the open waters about 
Hawaii, from whence it probably migrates to New Zealand and Aus- 
tralian seas. It has only once been recorded from Japan, the 
original type, from Misaki. 

Sexual conditions: The reduced state of the ovaries in the specimen 
described indicate that it was far removed from the breeding condi- 
tion. 

Makaira mitsuJiurU (Jordan and Snyder), Spear-fish. 5 . (Fig. 6.). 
Tetrapturus mitsukurii Jordan and Snyder, Journ. 4., Coll, Sci Imp. 
TIniv. Tokyo. 15, pt. 2, 303, pL 16, fig. 5, 1901, Misaki Sagimi, 
Japan. ■ 
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3Iakaim ^nitsiikiirii (Jordan and Snyder). Jordan and Everinann, 
Occasional Papers, GqI. Acad. Sci. 12, 1926, p. 61, pL 18. 
Makavra zelarMioa, Jordan and Evermaim, Occasional Papers, CaZ. 

Acad, Scl 12, 1926, p. 65, pi. 19, fig. 2. 

IstiopJiorm gladius>, PMllipps (nee Broussonet). Trans. N.Z. Insi.^ 
VoL 65, 1926, p. 536, pi. 92. 

Diii/XXXVIII— 6,- A.i/XII— 5; P.XX; Br. 7; Gills. 4. 

Depth behind pectoral equal to the dorsal lobe, | length of spear, 
and about bj in total from tip of spear to end of caudal membrane, 
or rather less than in body exclusive of the head. Head, including 
spear, leather more than 1^ in body, and little less than 2 in height. 
Lower jaw f the height of body. Spear from tip to anterior margin 
of nostril equal to the pectoral, subequal with the upper caudal lobe, 
or 24 in body from posterior margin of operculum to end of caudal 
membrane. Pectoral a little shorter than distance from tip of lower 
jaw to end of operculum. Ventrals J the length of lower caudal 
lobe, and neary as long as anterior dorsal. Caudal lobes wide, 21- 
in the total length- Median dorsal spin'es 4J in the longest. Eye, 
including the orbital width 5^ in rest of head. Maxillary about i 
of the eye. 

Body robust, highest anteriorly beneath the dorsal lobe, thence 
sloping gradually to the 30th spine. It then rises somewhat, having 
the appearance of a small hump upon which is placed the second 
dorsal fin. Greater part of the ventral surface evenly convex except 
in the position of the two anal fins where it is oblique. About seven- 
teen very distinct stripes about inches wide cover the dorsal 
surface and sides, most of which almost reach the ventral surface. 
There are, also a few shorter shadow stripes on the dorsal surface 
only, disposed irregularly between the longer ones. The skin of 
body is full of small lanceolate overlapping spinules. From the 
dorsal fin to the spear, the top of the head slopes with a gentle curve. 
The spear is almost straight, the extreme tip only being slightly 
upturned. Base of spear before the eye broad, rounded on top, and 
somewhat flattened below. Tip of lower jaw fits close to the upper 
when the mouth is closed. Maxillary extends half the width of the 
orbit behind the eye. Cheeks with small spinules similar to those 
found on body, but, the broad posterior margin of the preoperciilum 
is mostly smooth, showing marginal striae onl}^ Operculum smooth. 
First dorsal origin above upper angle of operculum, the anterior por- 
tion high, falcate, the three anterior spines bound together by thick 
memhrane. The whole fin is contained in j a groove which is of moder- 
ate depth anteriorly, about oiae-eleventh in the height of the body. 
It gradiially decreases in depth towards the posterior portion of the 
fin. Second dorsal pl^ed on a low hump, hehind which, at base 
of eaiidal, there is a shallow pit. The first a, nab is also contained in 
a groove wliich hides all but the margin of the first spine 'when the 
fin is laid back. Origin of seeond'anal a little behind the origin of 
second dorsal; it is similar to the latter in every other respect. 
Pectoral long, moderately straight on its inner margin. Its origin 
is below the sixth doreal spine, and it extends backward to the ver- 
tical from the twenty-second. The origin of the ventral is below 
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the middle of base of pectoral, it extends backward to the vertical 
from the fifteenth dorsal spine. Capdal with the upper lobe longest. 
Both lobes are similar in form and structure to the pectorals. 

Colour: The colour taken from the fish when alive is as follows: — 
ody above middle of the height to base of dorsal fin, blackisii-blue, 
with a slight bronze outer shade. Near the base of the dorsal fin it 
is deepest in colour, getting gradually lighter towards the middle of 
the fish- It then blends into a beautiful pale greenish cerulean- 
silver which extends as far as base of pectoral, then follows a strip 
of dull pale bluish-silver as far as the middle line of the abdomen, 
the latter being pure white. Stripes on sides, pale cerulean-blue of 
a uniform tint, showing brightly on dark dorsal, but somewhat 
Weake: in tone as they extend towards the ventral surface. The 
shadow stripes between are of a much lower tone. 

Dorsal fin with a broad band of bright violet silver extending the 
whole length of the base, the membrane and spines above are dark 
purple blue, streaked in many places with ultramarine. Spots on 
membrane very r dark brown, almost black, they are no larger than 
a pea, some smaller. The anterior spines of the dorsal are mostly 
blackish-blue, the membrane between streaked with ultramarine. 
Second dorsal, uniform dark purple-blue, the produced spine blackish 
towards the tip. First anal with the largest spine light purple- 
brown, the spines and membrane behind dark brown with ultra- 
marine blue at the base. Second anal similar to second dorsal, but 
somewhat lighter in colour. Outer surface of pectoral same as back 
of fish, the under surface being bright silver blue. 

Ventrals blackish-blue. Caudal dark purple-brown with blue 
streaks between the rays. 

Upper surface of spear blackish-blue, the tip light brown. Under 
pai'ts, and inside mouth, yellowish-pink, almost oehreous. A tri- 
angular patch on base of spear before the eye, brilliant silver shot 
with pale green and cerulean blue. Cheeks and opercles the same 
colour. ' Maxillary somewhat deeper. Eye burnished silver streaked 
with cobalt. Lower jaw dull s-ilver-white, branchiostegal membrane 
the same, hut the rays are frosted with dull silver. 

Described and figured from a fine male specimen weighing 381 
pounds. Total length from tip to spear to end of caudal membrane 
is 9 feet 6 inches. Tip of spear to anterior margin of nostril 25f . 
Greatest depth 18^. 

Slomacli contents: When examined, these fish were found to have 
been feeding on Caranx georgiamiSf and Mustelus antarciicus. 

Idmiity and variation: Having recently examined several of these 
fine fish, and after making full allowance for variation which I found 
considerable in the various descriptions as well as in the specimens 
themselves, I have come to the eonclusion that this fish compares more 
exactly with the descriptions of M, mitsukurii than any other mem- 
bers of the family. The variation between the male and female in 
size and form is not great, the females being not quite so deep in the 
body or as thick through as the males. Females of from eight to nine 
feet in length averaged about 8| inches in thickness, while faales of 
the vsame length went from 9 to lOf inches. Males are also deeper 
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ill the body below tlie dorsal lobe. The spear shows a considerable 
variation. In seven specimens, six of which w^ere females, I found 
the following differences in the length of the spear. Measnrements 
taken from tip of spear to anterior margin of nostril:— 

No. 1 
No. 2 
. No. 3 
No. 4 
No. 5 
No. 6 
Male, No. 7 

The eye also varied in relation to the number of times it would 
measure in the head. Including the orbital width, it varied from 4| 
to SJ times to posterior margin of the operenlum. The dorsal fin 
counts in all the above mentioned fish rmried from 3/37 to 3/39, In 
one of these specimens the pectoral of one side was three inches 
shorter than its fellow on the other side. The fin was perfectly formed 
and undamaged. In the Auckland Museum there is a mounted 
specimen described by Dr. Starr Jordan from a photograph as i¥, 
zelandim n. sp. I have made a careful examination of this fish, and 
find it agrees in all essential details with M. mitsiihiiriL The photo- 
graph was misleading, as the fins are shrunken and out' of position, 
while the colour is entirely wrong. 

Sexual condition: The ovaries of females of this species were all 
found to be in exactly the same undeveloped state as in the previous 
species described, showing that these fish were far removed from the 
breeding condition. 

Locality and^ distribution: This species is considered the most 
common and Widely distributed of the group. It is common in 
Japanese waters, Hawaii, and the Santa Barbara Islands. Jt is 
said to be found in New Zealand waters during the winter months, 
but this statement requires verifying. As the records show, it is 
here from December to April, the greater number being captured 
during the month of February. It may be taken from the North 
Gape to the Bay of Plenty on the East Coast of the North Island. 

The specimen described and figured was caught in February, 1927, 
off Cape Brett, Bay of Islands, where a large number were captured 
during the same month in 1926. 
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Spear 25 Inches. 
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Family OEMPYLLIDAE. 

Genus Ruvettus. 

Buvetius wliaUaHy n. sp. (Fig. 7.) 

D.xiv/XVIII/1/2; A.xvii/1/2; P.XIII; V.i/V; C.XIX. Bn VII. 

Above lateral line, about 83 bony scutes between posterior margin 
of operculum and hypural joint; transverse series of same, about 14 
above, and 30 below lateral line taken behind pectoral. Depth before 
ventrals,^ 5^ in total including head ; head rather less than 3^ in 
same. Eye rather more than 5 in head, and not quite 2 in snout. 
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Maxillary sligiitly more than half diameter of eye. Iiiterorbital 
.space in head. Caudal peduncle as wide as eye and 21| in total. 

Body moderately' compressed, elongate, fusiform, covered with 
numerous bony dermal productions which are more crowded below 
lateral line than above it, each terminating in two or more fine 
spines. They are small along base of dorsal, top of head, operculum 
.and cheeks, but get gradually larger towards middle of fish, those 
below lateral line being largest. Scales on anterior portion of cheeks, 
maxillary, and lower jaw, are more embedded than any of the others. 
No scales are found on anterior part of head before the eyes, and 
there is no denticulated keel on the abdomen. Lateral line distinct. 
Commencing at upper margin of operculum, it bends somewhat 
steeply downward behind pectoral, then passes fairly straight to 
■caudal peduncle. Maxillary a little short from the veidiele of pos- 
terior margin of eye. Premaxillary naked on anterior border, but 
'.small scales are found on its inner margin. Anterior nostril almost 
round, situated nearer eye than tip of snont. Posterior nostril an 
oblong islit, placed a short distance before the eye, its length being 
^ that of the orbit. Teeth re-curved, subulate, the upper jaw with 
.an onter series of 24, the largest of which is only half the le'ngth of 
those in the lower jaw. A group of 5 strong curved teeth on vomer; 
.a row of 14 short curved teeth on onter margin of palatine bones ; a 
single short tooth in centre of anterior margin of palate. Lower 
Jaw projects considerably beyond the upper, furnished with 19 teeth 
in a single series. All teeth are depressable. Tongue smooth. 
Posterior angle of preoperculum minutely serrated. Gills 4; gill- 
rakers very unequal, 13 on lower half of anterior limb, the last of 
which is elongate, its point furnished with a cluster of minute spines. 
“ Oxigin of doi’sal fin in line with upper mai’gin of operculum. The 
fin is placed in a low groove, and composed entirely of flexible spines, 
the fi^st, short, less than i the width of the e^^e. They get gradually 
longer backward, the 6th being longest, equal to the width of the eye. 
The 5th and 7th are equal, they then decrease gradually backward, 
the 14th being about 1 the width of the eye. First three inys of 
.second dorsal are' simple, flexible, the remainder branched, the last 
separated by a wide notch and united by membrane. Separated 
from the second dorsal by a space i the width of the eye is a single 
finlet, this is followed by two others, separated by a similar space, 
.and united by membrane for about ^ their length. Anal fins similar 
to second dorsal, but somewhat smallei*. Pectoral pointed, reachhxg 
backward to the verticle from the 7th dorsal spine. Caudal forked, 
■the upper lobe very little longer than the lower. 

Colour: Dark purple-grey on dorsal, getting a little lighter 
towards the middle of the height, thence gradually lighter to abdomen 
which is a dirty white stippled with light purple. Bony scut es 
uniform dull cream-colour. 

Described and figured from a specimen which is 1,120 mm. long 
from tip of snout to hypural joint*. * Greatest height behind pectoral 
"226 mm. ; diameter of eye, 56 mm.; width of caudal peduncle, 50 mm, 

Locality : White Island, Bay of Plenty, Captured by hook and 
line by the employees of the sulphur-works at that place. From 
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reports I have received, five others have been taken . on the same 
ground, it therefore appears to be not uncommon with us although 
never previously recognised. 

The skeletal structure of this fish shows that it is a species inhabit- 
ing great' depths. All the bony parts are extremely flexible and 
s'ponge-like, and may be bent at any angle without breaking. Poey 
tells us it can be caught only at a depth of 300 fathoms, while Lowe 
states it is found at depths varying from 300 t'o 400 fathoms at 
Madiera. Poey further states that when one of these fishes is 
brought to the surface it appears to be surrounded by a globe of 
phorsphoreseeiit light. The specimen here described was said to 
emit a bright phosphorescent light from it's large eyes only. 

I have specifically named this fish after the place of its [’apture 
^^Wliakari/^ commonly Imowii as White Island, an active volcano in 
the Bay of Plenty. Holotype in the Auckland Museum. 


Family GOBIIDAE. 

Genus Gobius Linn. 

Gohius lateralis Macleay var ohliqmis. (Fig. 8.) Pro. Linn. Soc^ 
N.S. Wales, 5, 1881, p. 602. 

RMnogohms laleralis MeCulloeh and Waite, Pec. S. Aust. 3Ius., 1, 1,, 

1918, p. 48 pi. 2, fig. 3. 

Gohius lateralis var ohliquus McCulloch & Ogilby, Rec. Aust, Mus. 12,. 

1919, p. 249, pi. 34, fig. 4. 

D.vi/I/IX; V.v; P.xv; C.xii, 4/4; L. lat. 30; Gills, 4; 

Gill-rakers, 7 on lower half of anterior limb; Br. 4. 

Depth of body behind pectoral nearly 7 in total to the hypural 
joint; head 5 in same. Eye 5 in the head, and subequal with the 
snout. Body somewhat compressed, covered with rather large 
ctenoid scales. Shoulder-girdle smooth. A single row of scales at 
the base of pectoral. Dorsal and ventral profiles subeqnal. Head 
rather flat, a little broader than deep, naked on top, cheeks aiid oper- 
culum also naked. Eyes rather large, almost meeting on top, the 
int'erorbital space being less than a quarter the width of the eye. 
Villiform teeth in both Jaws, the upper, with an outer series of longer- 
hooked teeth followed by two rows of much smaller ones behind.'. 
Teeth in lower jaw similar to those of the upper, but more minute 
behind the outer series, with one or two slightly longer ones scattered 
about. Anterior spines of the first dorsal equal to the anterior rays 
of the second, the spines and rays following in both fins getting but 
slightly shorter backward. The second dorsal is separated from the 
first by an interspace equal to half the width of the eye. Anal origin 
is the vertical from the first ray of the second dorsal. It is similar; 
to the latter ill form, but smaller. The inner rays of the ventral 
reach the vent. Pectoral large, rounded, reaching backward to the 
vertical ¥rom the interspace between the two dorsal fins, Caudall 
similar to the pectoral. 
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Colour: Reddisli-yellow, minutely dotted with dark brown on the 
head, and with dark brown mottling below and before the eye, and 
behind the preop ereulum. A series of dark brown lateral markings 
on sides of body, eommencing behind the pectorals and ending on the 
caudal peduncle, these are either vertical or oblique, that on the 
peduncle being nearly triangular. Dorsal, caudal and ventrals 
barred with dark brown. Anal uniform light brown. 

Described from a specimen 41 mm. long from tip of snout to the 
liypural joint. 

Affinities: This fish closely resembles G. lateralis Macleaj", but by 
careful comparison with its var ohliquus, McCulloch and Ogilby, I, 
am of opinion it agrees with the latter description best, and especially 
so in regard to the colour and form of the lateral markings on the 
body. 

The fine place accompanying this descrpition is by Miss Phyllis 
Clarke. It is so correct according to my specimen, that I have taken 
the liberty of reproducing it. 

Locality and^ distrihittion: St. Hellier’s Bay, Auckland. Pive 
specimens obtained in February, 1927, by Mr. Laiisley Pyeroft. Also 
from New South Wales and Loixl Howe Island. 


Family BLENNIIDAE. 

Genus Ophioclinus Castlenau. 

OpModmus venusta n. sf). $ . (Pig. 9.) 

D.xii/XXVII/I; A.ii/XXIII; C.xv, 4/4; P.XIII; V. 2; Br. 5; 

Gills. 4; Gill-rakers 8, on lower half of the anterior limb. 

Head in the total to the hypural joint, eye 3^ in the head or 

1 in snout. Greatest height of body 5 in the total to the hypural 
joint. Interorbital space subequal with the eye. Ventral equal to 

2 of the eye. Body elongate, compressed, taeniiform, with a series 
of four longitudinal ridges, between which the muscular structure is 
well marked by many short oblique lines. Seales minute, scarcely 
apparent, deeply imbedded. Lateral line very short. Commencing 
at upper angle of operculum, and curving backward to the posterior 
margin of pectoral where it ends abruptly. Head naked, giil-inem- 
brane united, free from isthmus. Eye lateral, large, placed high 
up near profile. Interorbital space convex. Anterior nostril minute, 
placed on margin of the preorbital. Posterior nostril also minute, 
situated just before the eye. No tentacles are found on either liostriL 
Maxilla very small, reaching backward to the anterior border of the 
orbit- In the upper jaw, there is a broad fraenum with a cluster 
of very short pointed teeth in front in about three series. These are 
followed by fifteen small curved teeth on each side of the jaw, A 
patch of minute teeth are found on the vomer, none on the palatines. 
In the lower jaw, there are fourteen small obtuse teeth on each ramus, 
with a small patch inside anteriorly. Origin of dorsal fin anterior 
to the middle of the operculum. It is composed wholly of spines, 
the membrane of the first six being lower than that following behind. 
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There is a clistiiiet iioteh between the twelfth and thirteenth spines, 
otherwise the fin is coiitimious. Behind the last spine there is a 
single ray conneeting the fin to the caudal. The anal has its origin 
in the vertical from the sixteenth dorsal spine. It is formed wholly- 
of soft rays, and is not joined to the caudal. Pectoral short about 
three-quarters the length of the head, the middle rays longest. 
Caudal pointed, and similar inTorin to the pectoral. 

Colour: When seen in the "water, this little fish appears to be of 
a transparent golden colour, very difficult to detect among the sur- 
roundings in a rock-pool. At the base of the dorsal fin there are 
four dark brown patches, each with a small white spot behind. Head, 
same as body. Pins transparent golden-jnllow. A small spot behind 
the pectoral. 

VariaMon: I have two specimens onl^" of this little fish, and b^^ 
comparing the holotype with the paratype, I find no variation except 
in colour. The latter, a male, is of a unifonn pale golden tint, 
without spots at base of dorsal, but there is a small brown streak on 
one side only at the margin of the pectoral. 

Described and figured from a specimen which is 36 mm. long, from 
tip of snout to the hypural joint. Depth of body 8^ mm. ; eye mm. 

Locality: Found in rock-pools at the Bay of Islands, February, 
1927. Holotpye and paratype in the Auckland Museum. 

The genus OpMoclimts was defined by Castlenau in 1873, "with 
0. antarctmis as the type of the geiius^. Two others appear to be 
known, 0. gracilis, and 0. gah^'ieXi-. This is the first time the genus 
has been recognised in New Zealand, and I do not think this species 
is at all common hei'e. With two days work spent among the rock- 
pools at the Bay of Islands, I secured only two specimens. 

^ O. antarcticus Castlenau. Pro. Zool. Sqc. Vict. ii., 1873, p. 69, 

^0. gracilis, and 0. gahrieli Waite. Rec. Aust. M\is. vi., 3, 1906, p. 207, 
and 208. « 
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On a Moa Skeleton from Amodeo Bay and Some 
Moa Bones from Karamu. , 

By CtIlbekt Aechey, Curator, Auckland Museum. 

IReacl before the AiicMmul InstiUtte, Mmj 25tli, 1926; received hy 'Sditor, 
31st Decefnder, 1926; issued separately, 

IStJi August, 1927.] 

(Plates 18, 19.) 

A- In April of this year Mr. S. C. L. McCall presented to the Auck- 
land Museun a moa skeleton which had been found by his son on the 
sandhills at Amodeo Bay, Coromandel. The bones represented are 
the skull, right and left femora, tibio-tarsi and tarso-met'atarsi, 
phalanges, abraded vertebrae (26) and ribs, and fragments of pelvis 
and sternum. 

The similar condition of all of the bones, their agreement in size 
and their occurrence together, without association with any other moa 
bones, are sufficient grounds for concluding that they are the bones 
of an individual bird. 

This skeleton is identified as Cela geranoides (Lydekker) (not 
of Owen, Trans. Zool. Soo. 3, p. 346, 1,848), and as the nomenclature 
of this species is very involved and a new name has to be given in 
lieu of Owen’s original name, it seems desirable to state the successive 
uses of the names involved in order to establish the validity of the 
name as used here, 

1. The name geranoides was first used (as Palapteryx geranoides) 
by Owen {Trans. Zool. Soc. 3, p. 346, 1848), who merely gave the 
number of bones he had before him, the only comment being a foot- 
note "^^An unpublished species defined from certain leg-bones sent 
home by the Eev. .Mr. Cotton since the eommunicatioii of my former 
Mefnoir, Part II. ” This does not constitute a valid description, and 
the name is therefore a noynen nudum, consequently geranoides cannot 
be used again in the genus Palapteryx, or of the genus of which 
Palapteryx is a synonym. Furthermore Lydekker states [Cat. Foss 
Birds, p. 288) These bones were however never described or 
figured and cannot now be identified. ” 

2. Later in the same paper [Trans. Zool. Soc. 3, p. 361, pi. 54) 
Owen applied the name Palapteryx geranoides to a calvarium, pre- 
maxilla, part of maxilla, and mandibles, which he regarded as a 
complete skull. A description and figure were given. But the use 
of the name here cannot stand, firstly because the original application 
of the name was invalid, and secondly because we cannot know 
whether the skull is of the same species as the previously named (but 
undescribed) leg bones. 

therefore be used for this skull, and 
some name other than should be ap to it to avoid 


- (A (?) geranoides n. sp. Lydekker, CaA Foss.' Birds, 'P.' 288, 1891). 
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confusion wit'll Lydekker’s valid use of the name to he referred to 
helow. I therefore propose the name Binornis expiinctus, realising 
that the future discovery of a similar skull ■ associated with other 
bone^ of an individual skeleton may reveal its identity with an already 
described species. 

The synonymy for this proposed name will therefore be : — 
Dhiornis expu7ictus nom. nov. 

Palapteryx geranoides Owen. Trans. Zool. Soc. 3, p. 361, pL 
54/ 1848 (not necessarily of Owen Trans. Zool. Soc. 
p. 346, 1848). 

3. The third application of the name was by Owen, as Binornis 
geranoidcs, for a metatarsus from Te Eangatapu mentioned by him 
in Trans. Zool. Soc. 5, p. 402, and figured on plate 67, figs. 5 and 6. 
If this metatarus is cospeeifie with skull 2 it would bear the name D. 
expunctus; it is, however, probably PacJiyornis pygmams. 

4. Lydekker (1891, Cat. Foss. Birds, p. 288), stated that, as the 
leg-bones originally mentioned by Owen could not now be identified 
the skull (2) should be regarded as the type [i.e. of Anomalopieryx 
geranoides (Owen)];, but the reasons against this course have been 
given above. With regard to the other bones he wrote: '^The tarso- 
metatarsus subsequently figured by Owen [i.e., 3 above] as Dinornis 
geranoides may belong to the same form as the skull ; but, if not, the 
undermentioned specimens of. the tibio-tarsus may be taken as the 
actual types of A (?) geranoides, which will then rank as a new 
species,’^ Five bones bearing British Museum numbers are then 
detailed on p. 289, and their average dimensions given on p. 288. 
This then is a valid description of Jl (?) geranoides Lydekker, and 
the speeifie name can stand as long as the tibiae on which it was 
founded remain outside the genus Palapteryx or of the genus Dinornis 
of which Palapteryx is a synonym. 

Eeturning to the Ainodeo Bay skeleton I find that the tibiae agi^ee 
with those of J. (?) geranoides Lydekker and examination of ^ the 
associated hones indicates: — 

(a) That the skull 2 above is not of the same species or genus 

as Lydekkex"’s A (?) geranoides and that the latter should 
be referred to the genus Cela; and 

(b) That the metatarsus 3 above is not of this species either. It 

it pinbably of P«c/iyomW' pyif/maaiw (Hutton). 

4. The tibio-tarsus of this skeleton has the following dimensions: — 


Length 

355 mm. 

Proximal width 

110 

Distal width * 

?55 „ (abraded) 

Middle width .. .. 

29 „ 

Girth at middle ...... 

...... 84 „ 


The length of this bone is somewhat greater than the average 
(342 mm.) given by Lydekker, but it is too InTge tor Anomalornis 
didiformis and too smdll tor Megalapteryx Jiuttonii (A. didina). It 
also has the inwardly curved distal end characteristic of 0. geranoides 
(Lyd.), but is somewhat more slender. This inward curving of the 





Plate 18. 


Fia. 1. Skull of CeU (jGraitioides (Lyd.) : Side view. 


Fig. 2. Skull of CeJa geranoides (Lyd.), from above. 


FacQ I), 152, 






FtG. 3, Skull of CeUi (jeranoides (Lyd.) : Posterior view. 


Pk;. 4. Skull of 0(4a geranoides (LytL) : Ventral view. 



Archey. — On a Moa Skeleton. 


153 


distal end is also to be seen though, to a lesser degree in the tibiae 
of Cela citf'ia. 

The dimensions of the other bones of the leg are : — 

'Femu}\ Metatarsus. 


Length 

195 mm. 

156 

Proximal width 


60 

Distal width 

80 „ 

72 

Middle width 

30 „ 

31 

Girth at middle 

108 

81 


We see, therefore, that the femur and metatarsus are short in 
proportion to the tibia, relatively and actually , shorter than in A. 
didiformis; i,e., while the tibiae stand between A. didifm^mis and 
Megalapteryx liuttoni, the metatarsi stand between A. didiformis and 
A. parvus. They are, however, relatively stouter than in these two 
species and their extremities are more expanded. In these respects 
they also agree with C. geranoides (Lyd.) though the metatarsus is 
somewhat more slender. 

They are much more slender than Pacliyornis pygmaeus Hutton, 
® which Hutton once united with C. geranoides ^ even taking into con- 
sideration the slenderer North Island forms of this species. The 
result, therefore, of my examination of the leg-bones is to identify 
them as a slender form of C. geranoides (Lydekker). The persist- 
ence of the grooves between the units of the metatarsi indicates that 
this is a not quite mature individual. 

Skull: The parts of the skull present are the calvarium, pre- 
maxillae, mandibles and portions of maxillae. 

Bime'nsions of the Skull. 

Percentage 
of basis 


Total length of skull ...... 

Measurenmit. 

116 mm. 

cranii. 

386 

Length of basis cranii 

30 

5J 

100 

Length of roof of cranium 

68 

?>' 

226 

Width of cranium at par-occipital pro- 
eesses 

49 


163 

Width at squamosal prominences 

59 


196 

Width at temporal fossae 

43 

55 

143 

Width at post-orbital processes 

64 

55 

213 

Distance between temporal ridges 

32 

55 

106 

Height of cranium 

39 

55 

130 

Width of tympanic cavity ...... 

18 

5 5 

60 

Width of temporal fossa 

25 

55 

83 

Greatest length of premaxilla 

55 

55® 

183 

Length pf body of premaxilla 

25 

55 

83 

Length of mandibular ramus ....„ ..... 

109 

,,,5.5 . ' 

363 

Length of mandibular symphysis 

16 


53 

Width of mandibular symphysis 

15 

55 

50 


The profile o-f the skull (%• 1) is well arched above the post- 
orbital and slightly elevated above the prefrontal process; the 



154 


Transactions. 


temporal fossae extend moderately towards tlie dorsal profile, but not 
so far as in Afiomalornis or Pachyornis; the occipital plane is slightly 
inclined backwards ajid the occipital crest is prominent. 

Seen from above (fig, 2) the occipital condyle is hidden by the 
siipra-oceipital, and the temporal fossae extend posteriorly to join 
the lambdoidal ridge; the distinction between the anterior .and pos- 
terior lambdoidal ridges is obscure. The space between the temporal 
fossae is considerably more than half the width at the par-occipital 
processes. The posterior view (fig. 3) shows the inamillar tuber- 
osities to be considerably prominent, more so than in Anomalornis^ 
and the upper margin of the tympanic cavity to be lower than the 
upper margin of the foramen magnum, -whereas they are almost in 
line in Ano^nalornis. No venous pits (Parker, Trms. Zool. 12, p. 
384) occur in the precondylar fossa; the par-occipital notch may, or 
may not, have had a slender bar converting it into a foramen, but 
as the carotid foramina are still in the condition of being open 
grooves, indicating a young individual, it is possible that the bridge 
over the par-occipital notch was not developed; the carotid foramen 
appears as a deep canal in the fioor x>t the Eustachian groove. 

The premaxilla is relatively slender and gently curved in profile, ® 
the apex bluntly pointed; it is longer and more pointed than in the 
t^’-pe of C. oweni. The P-shaped mandible is eorrespondingly slender 
and curved in profile, interior and posterior angular processes well- 
developed. , * 

Except for length and sharpness of the beak in which it resembles 
Pachyornis^ this skull agrees with the type of Cela oweni Haast, and 
with a skull identified as Cela curia by Captain Hutton, and agrees 
generally with other skulls referred to Cela in profile, extent of the 
temporal fossae, the prominence of the mamillar tuberosities and the 
alignment of the upper edge of the tympanic ca-^ty relative to the 
upper margin of the foraman magnum, in which latter respect how- 
ever it again resembles Pachyornis. 

It differs from the skull originally described Pala^ieryx geran- 
aides by Owen (= Dinornis expunctus nom. nov.) in 'the greater 
descent of the mamillar tuberosities, the reniform occipital condyle 
notched above, the foramen magnum being widest vertically, not 
transversely, and the occipital and temporal fossae not being separated 
by a smooth area, but with their edges confluent. 

In a few skull- characters and in the form of the tibia this skeleton 
shows an approach to Pm'hyor7m, hnt it is much more slender than 
species of that genus, while the inward ciirving of the distal end of 
the tibia is also exhibited, as above mentioned, by Cela curia and 
Cela oweni ^ and is possibly a characteristic of the genus Cdu. 

Rothschild \ExUnct Birds p. 189) substitutes Cela of Beichenbach 
ioT Mesopieryx SiS used by Parker {Trans. Zool jSoc. 13), and it is 
desirable to note some difference between the skulls Parker described 
under Mesopieryx and the skulls of Cela oweni^ Cela cwr^a, and C. 
yeranoides. They are the greater -extent of the temporal fossae and 
their confluence with the lambdoidal ridges in Cela, which eonfinence 
however is due almost as much to the forward position of the lamb- 
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cloidal ridge as the backward extension of the temporal fossa. The 
iiiamillar tuberosities are also more prominent in the above ineiitioiied 
species. In the Auckland Museum there is a skull from Hikurangi 
which has the dimensions of Mesopteryx sp. a of Parker, but the form 
rather of Me^sopteryx sp. b, and the above inentioiied diifereiices 
are evident in a coinpafisoii of this Hikurangi slaill with those of 
C. ourta-j oweni and geranoides. They may, however, be interspecific 
variations within the genus Cela. 

The other portions of the skeleton are too abraded and frag- 
mentary for description, which is especially unfortunate in respect to 
the sternum and pelvis. 

I am much indebted to Dr. Chilton and Mr, Tonnoir for their 
help in discussing the nomenclature of this species. 


B. In May last year Mr. E. T. Seceombe discovered a deposit of Moa 
bones in a fallen-in limestone cave at Karanin, about 15 miles from 
Frankton. Subsequently he 'brought them to Auckland for identifi- 
cation, and Idiidly presented them to the Auckland Museum. 


Most of the bones were in a poor state of preservation, and many 
were broken or incomplete. Mr. Seceombe, however, most carefully 
recovered all the .bones that were in the cave, and it is thus possible 
to state the number of individuals of the four species represented. 


Of Dino7'7ns ingem there are four right and two left femora, four 
right and four left tibae, and the same number of right and left 
metatarsi ; of these a pair of tibae and of metatarsi are immature 
and another set of the same bones sub-immature. "We therefore 
have four individuals represented, two adults, one sub-immature and 
one immature. The dimensions of the adult bones complete enough 
to measure are : — 


Tibiae. 

Length ' 665 — 710 mm. 

Proximal width 145 — 160 „ 
Distal width 192 — 100 ,, 
Middle width 45 — 50 ,, 
Girth .130—142 „ 


Metedarsi. 

Length 360 — 375 mm. 

Proximal width 94 — lOO „ 

Distal width IS — 130 „ 

Middle width 41— 44 „ 

Girth ...... 115—125 „ 


Bmornis novaezealandiae Ow'd!, 'which, as Eothschilcl {Extinct ^ 
BirdSy p. 194) pointed out is the correct name for the form commonly 
referred to as D. struthioides., is represented by only a tibia and a 
metatarsus. These two bones are in the same condition as with 
regard to fossilisation, and probably represent one individual 


The dimensions are:- — 
Tibia. 


Length ...... 480 mm. 

Proximal width ...... 105 „ 

Distal width 65 „ 

Middle width ...... ...... 38 „ 

Girth ...... ...... 99 ,, 


Metatarsus. 


Length ...... 

..... 255. mm. 

Proximal width 

..... 70 „ 

Distal width 

85 „ 

Middle width ...... 

33 „ 

Girth 

88 .. 
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There is some confusion with regard to the nomenclature of this 
species and of D. ingens. In Proceedings Zoological Society ( 1843 ), 
pp. 8 and 9, Owen described, under the name Binornis novae- 
zealmidiaCy a femur, a tibia-tarsus and a tarsometatarsus, in the order 
named. These bones were not those of an individual. The femur 
therefore is the type of the species. Owen subsequently renamed 
this species D. strutliioides, but the rules do not allow this, so D. 
sirutliioides becomes a synonym of D. novaezealandiae. The: tibio- 
tarsus desciibed by Owen with the femur and metatarsus under the 
name D. novaezealandia^ is, however, too large for that species. Owen 
subsequently named it D. ingeiis, (T.Z,S. 3 , p. 247, pL 25, figs. 1 
and 2 and pL 26, figs. 1, 2 and 3.) 

Lydekker however {Cat. Foss. Birds^ p. 245) applied the name 
B. sirutliioides to Owen’s type femur and the metatarsus described 
with it, and distinguished the tibia Owen had described with them 
as the type of Z>. novaezealandia (p. 224). He united with it B, 
ingms and D. gigantem as $ and $ respectively. This, as the fore- 
going shows, is wrong. Of the three bones originally described by 
Owen the femur is the type of D. novaezealandia (Owen) ; the meta- 
tarsus belongs to the same species, while the tibia is the type of H. 
ingens (Owen). 

Anomalornis didifornis (Owen), seven individuals, is well repre- 
sented, as might he expected, for it is a common species. Many of 
these bones, however, are' mueh abraded, some are only fragments, 
and not one is complete enough to give measurements in every dimen- 
sion. 


The lengths of the adult tibiae are 325 and 342 mm., the middle 
width 26 to 28, and the girth 74 to 78; the metatarsi are 160 — 175 
mm. long, middle width, 31—33, and girth 83 — 86 mm. A set of 
immature bones, and a set of a young bird probably represent 
individuals. Finally there are the right and left femora and two 
left' tibiae, which I have referred to Pachyonm pygmaeus. 


The dimensions are:- — 

Le7igth. 

Left femur — 

Right femur 195. 

Left tibia, complete 333 

Left tibia, portion — 

The last is sub-immature. 


Proximal Distal Middle 


Width. 

Width. 

Width. 

Girth 

73.5 

88 

34 

110 

— 

91 

34 

IID 

105 

57 

33 

96 

— 

— 

33 

86 


These bones are on the small size for P. pygmaeus j but they are 
not as slender as Gela geranoides, and they are distinctly of the 
curved form, with much expanded extremities, of P, pygmaeiist 
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Graptolites from Cape Providence, Chalky Inlet, 

Southland. 

By Robert E. Keble. 

(Communicated by Professor James Park.) 

[Read before Otago Institwte, 9t1i Noveinber, 1926; received by 'Bditor, 
27'th November, 1926; issued separately, 

13th August, 1927,'\ 

In 1922 graptoiites were found by Professor James Park at Cape 
Providence, Chalky Inlet, Southland.^ The graptolites are preserved 
as a film on dark blue pyritie nodular slate, highly cleaved, and 
suggesting the close proximity of an anticline. Some specimens show 
detail, but the majority are indistinct and were cleared with difficulty 
when the occasion arose. In the collection is one new species and 
probably another. Owing to the fact that there was only one form 
of the second species in the collection it has been figured as Didymo- 
graptus sp. ; the figure will be useful for comparison while searching 


Pig. 1 . — Didymograptus bidens n. sp. Polypary X Spec. 27. 

Pici. 2. — D. bidens ii. sp. Sicula and Theca 1- X6. Spec. 4 (reverse 
of Type Spec. 27.) 

« Fig. 3. — D. sp. Polypary X 4. Spec. 88. 

Didymograptus hidens n. sp, 

Descyiption: Branches arising suborally, gracefully curved for the 
first tVo. thecae (Th 1^, 1^, 2^ and 2-), then divergent and lying 
wifhin an angle of 25°. Minimum width near the sicula, under 0.2 
mm. ; maximum width 0.8 mm.; maximum length observed 5 mm. 

Sicula about 1,7 mm. long. 

Thecae 8 or 9 in 10 mm., about tiviee as long as broad and free 
for four-fifths of their length. Apertural margins straight or slightly 
eonvex, submucronate, inclined at an angle of approximately 1G0° to 
the axis of the branch. Yentral margin concave. 

Park, “Discovery of Graptolites at Cape Providence, Southland.'’ 
Joiirn. Sc. tt Tech; vol. 5, p. 264, 1922. 


for other specimens of the species. 



Fio. 1 
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Remarks: The polypary is. slender in appearance. There is little 
doubt that the branches arise suborally slightly below the sieula aper- 
ture. I'll both I), hiclens and its nndescribed Australian equivalent, 
specimens frequently show the bi^anches from different angles, sug- 
gesting that they may not have been in the same plane. 

Affinities: D. hidens appears to be the first of a characteristic 
series of df^pendeiit Didymograpti to be described. I know of no 
other dependent form like it figured elseivhere. In Victoria there is, 
howeveiy an undescribed closely allied form, with a similar insignifi- 
caiitt thecal overlap and relatively wide snbmucronate thecae. It is 
found with the same associates as D. iidens. 

Didymograptus s}d. 

Spec. 88 shows a form of Didyniogra^dits compare 

with any known form. The origin of the branches is apical; they 
are very slightly curved in the first thecae, then become straight and 
highly divergent, the normally compressed branch indicating a'n angle 
of 110°. Their maximum width is 0.8 mm. ; minimum width under 
0.2 mm. j maximum length observed about 8 mm. 

The sieula is 1.5 mm. long and tapering. 

Thecae 9 to 10 in 10 imn. less than twhee as long as wide, free 
for three-quarters of their length. Apertural margin straight or 
slightly concave at an. angle of 105° to the axis! of the branch. 
Ventral margin slightly concave, inclined at a’n angle of 45°. 

As there is only one example in the collection, I have refrained 
from elevating it to specific rank, preferring to await the discovery 
of others. The thecae are of the P. Mdens type, but the origin of 
the branches is distinctly apical and the divergent angle considerable. 


The New Zealand faunal protinee lying between that of Australia 
on the east, and America on the v^est, an interesting comparison is 
forthcoming by tabulating the species on a common basis. 



Species common 

Species 

Species 

Oenera 


to N. Zealand, 

common to 

restricted 

common to 


An.?traUa, and 

N. Zealand 

to 

■N. Zealand 


America, 

. and Australia. 

N. Zealand. 

and Australia. 

D, Ufidus 

+ 





D. cxtmsus 

+ 





i>. ca^ucens 

+ 





T. pendens . 

+ 





T.serra 

+ ■ 




» 

T. similis 

+ 





T. mnii ■ ■ ■ 

+ 





guadridracUiatiis + 





D. octolracMatus 
D. produmdens 

D. adamantinus 

+ 

- 

K 

f- 



y. whitetawi 

D. Mdens 
Clonograptus sp. 



h 

+ 

+ 

Goniograptm sp. 





' + 
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Considering that D. lyidens has its equivalent in Australia and that 
D. prociinibenss D. admiantiniis and T. wliiielawi were hitherto 
regarded as restricted Australian forms, the similarity between the 
New Zealand and Australian fauna must be close. The Cape Pro- 
vidence beds could be accurately placed in the Australian Lower 
Ordovician, Castlemaine Zone, Subzone C4. Its Australian position 
is given to afford a means of checking the points of agreement and 
inevitable discrepancies between the two faunas. I have little doubt, 
however, that the points of agreement will be numerous. 

List of Species. 

Diarjmograptiis Uiidtis J. Hall. 7, 17, 21, 23, 25, 26, 30, 34, 36, 41," 46, 
53, 60, 61, 62, 63, 64. 

I), cf. Hfid'iis. 48, 61. 

D. e^ctmsus J. Hall. 1, 27, 72, 74, 79, 86. 

D. cf. exte^isus. 4, 11. 

D. procicmhens T. S. Hall. 23, 26, 59, 60, 74. 

H. cf. 2}rocu7nl>e7is. 28, 41, 65. 

D. adaiiiantinus T. S. Hall. 26, 45, 54, 80. 

D. cf. gracilis Torn. 35. 

D. caduceus Salter. 3, 10, 12, 13, 14, 18, 19, 23, 25, 29, 32, 35, 38, 44, 
60, 72, 74, 78, 79, 80, 81, 83, 85, 86. 

D. cf. caduceus. 16. 

D. sp. 11, 15, 16, 18, 20, 23, 34, 37, 46, 52, 58, 78, 84, 85. 

H. sp. nov. 4, 27, 88. 

Tetraaraptus pe7iden$ Elies. 16 (?), 37 (?), 67 (?). 

T, serra Brong. 13, 15, 16, 33, 35, 46, 49, 54, 64, 69, 70, 77,- 79. 

T, cf. seira. 10, 82, 85. 

T. simiUs, J. Hall. 37, 38, 57, 60, 70, 78, 79, 86. 

T. amii Elies & W. 19, 25, 55. 

T. cf. amii. 11. 

T. wMtelawi T. S. Hall. 30, 57, 67, 

T. cf. whitelawi. 50* 

T. guadriltuchiatus J. Hall. 30, 36. 

T. cf. quadrilrachiatus^ 36. 

T. sp. 61, 

Dichogi^aptus octal) 7'a^Matus J. Hall. 11. 
gionog)^aptus sp. 33, 87. 

Diplogi'aptus sp. 71 (?). • 

Phyllogr^aptus cf. angustifoUus J. Hall. 31, 62, 73. ? 

P. sp. 8; 12, 38, 71, 73, 78, 86. 

<j-omograptus sp, 54 (fragment). 
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On the “ Rodingite ” of Nelson. 

By L. I. Grange. 

[Read, di/ permissio% of the Director of the l^.Z. Geological Survey, hefoi’e 
the Wellington Philosophical Society; received hy Editor, 

SI St Decemher, 1926; issued separately, 

13 th August, 1921.'] 

(Plate 20.) 

CoAiiSE-GEAiNED gabbro-like dykes cutting the serpentine in the 
Dnn Mountain Subdivision (north-east Nelson) have been described 
by several observers. Hochstetter (1864) called them saussurife- 
hypersthene rocks, and Davis (1871, p. 116) feldspar porphyry. 
Hutton (1866, p. 412) identified the minerals as anthophyllite and 
saussurite, and called the rock a corsite, but in 1889 (p. 146) said 
the identification of anthophyllite was an error, and termed the rock 
a saussurite gabbro (euphotide). Marshall^' (1911, p. 31) was the 
first to recognise their true mineral composition . He showed that 
some of these dykes consisted of grossularite and diallage, and gave to 
the rock the namei ^^rodingite.’’ Others made up of prehnite and 
diallage he called ^'prehnite rodingites,’’ believing that the prehnite 
was a decomposition product of the grossularite. Possibly previous 
observers had closely examined only the prehnite-bearing rock. 

There occurs also a fine-grained dense, white rock, referred to as 
Keiselschielerartigen by Hochstetter (1864), and as felstone and 
elvanite by Davis (1871, p. 116). Marshall (J911, p. 32) said this 
was really a fine-grained /^rodingite'^ with only a small proportion 
of diallage. 

Marshall thought that the grossularit'e-bearing rocks were primaiy, 
resulting from magmatic differentiation. He repeated this statement of* 
their oiigin in an address (1925, p. 7) to the Cawthron Institute, 
Nelson, and remarked that his view was finally accepted by Kosenbusch. 
Finlayson (1909, p. 358) considered that the grossularite in the 
coarse dykes, and in the dense white rocks, had been formed by the 
digestion of limestone by the peridotite. The writer has evidence 
that the rocks containing diallage are really altered gabbros, the 
prehnite and grossularite being secondary after feldspar. The 
dense white rocks consist of grossularite and diopside, and are 
probably veins formed by solutions which have taken lime, magnesia 
and a little alumina from the pyroxene. These views are not original. 
As will be seen below, there are seveiul references in the literature 
to similar rocks in other countries giving the inter-relation of their 
origin advanced by the writer, t 


^ Dr. Marshall wrote the chapter on igneous rocks in Bulletin No. 12. 

t Dr. Arthur Holmes, of Durham University, writing on 9th October, 
1926, states: I have had a section cut of the specimen of rodingite you 
sent me, and I agree with you that the garnet is in all probability secondary 
after a calcid plagloclase.'’ 
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Plate 20, 



1. Grossularite replacing and veining the diallage in garnetised gahbro, 
Goad's Point, Dun Mountain tram-line. Mag. 20 diam. 



2. Grossularite veins in diallage in garnetised gabbro, Asbestos Claim, 
Takaka Valley. Mag. 20 diam. 


Face 21 . 160. 
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Tliese rocks have also been found by Mr. E. 0. 'Macpherson and 
the writer, in the Eed Hills and in the south-west branch of the Wai- 
roa River (Uordon Survey District) lying to the south-west of the 
Dun Mountain, and in the upper Takaka Valley, West Nelson, during 
the survey of the Motueka Subdivision. Among the erratic boulders 
eoilected by Mr. H, Hamilton, of the Doininion Museum, on Macquarie 
Island, during the Australasian Antarctic Expedition, in 1913, are 
gabbros containing prehnite. 

A complex sill of basic and ultrabasie rock intrudes the Maitai 
(Permain) and Te Anau (Devonian?) argillites greywackes, and con- 
glomerates ini the Dun Mountain Subdivision (Geological Survey 
Bulletin, No. 12), in the Wairoai River, and in the Red Hills at the 
head of the branch of the Motueka River, flowing south from Mount 
Rufus. Northward, they have been traced as far as D’Urville 
Island. These localities are on the northern end of the main moun- 
tain-axis of the South Island. 

At Dun Mountain, and in the Red Hills, there is a central area 
of clunite and a border of sei^pentinized harzburgites, wehrlites, 
pyroxenites, and dunites traversed by numerous dykes and veins of 
altered gabbro and diorite, and veins of the giussularite diopside 
rock. In the upper Takaka Valley there is an area of about six 
square miles formed of bastite serpentine and a little serpentinized 
dunite, with a wide border of gabbro and diorite. The central area 
is traversed by a granite dyke and a few thin dykes of garnetised 
gabbro. 

The prehnite rodingite of Marshall is made up of pyroxene and 
an aggregate in which prehnite and zoisite can be distinguished. It 
occurs in tine- and coarse-grained gabbrOvS. The change from a 
slightly saussuritized gabbro to one in wdiich the feldspar is entirely 
replaced by the prehnite-zoisit'e aggregate can be clearly traced under 
the microscope. The material here called saussui?ite is a dense dirty- 
brown irresolvable mixture. Ordinary saussurite is an aggregate 
consisting largely of zoisite, wuth more or less albite, and occasionally 
garnet, together with tremolite, chlorite, and rarely seapolite, etc. 

The least altered gabbros are, as a rule, fine-grained. One (Spec. 
No. 134) from the head of the branch of the Motueka, flowing south 
from Mount Rufus, contains colourless augite, feldspar, serpentine, 
and ilinenite. The feldspar (oligoclase) is fractured and bent, and 
the ilmenite is partly altered to leucoxene. Some of the plagioclase 
in a gabbro (Spec. 104) from the Wairoa River, six miles above the 
junction with the south-east branch, is completely altered to ^‘^saus- 
vSiirite.” A specimen (No. 283, No. P. 1574 of table of analyses) 
from a branch of the Motueka River, three miles west of Ellis Trig, 
station has the augite altered to greenish-brown hornblende of 
irregular outline. The feldspar is fresh, and titaiiite or sphene occnrs 
as an accessory mineral. 

A more altered gabbro (Spec. No. 32) comes from a small branch 
of the Motueka River four miles ■west-north-west of Red Hill Trig. 
Station. The plagioclase is altered to '^saussurite” with patches of 
the prehnite aggregate. The augite has changed to green hornblende 
and ilmenite is partly replaced by leucoxene. In a further stage the 
prehnite-zoisite aggregate entirely replaces the feldspar. TMs is 



162 


Transactions, 


well seen in section D 13a from a boulder in the Eoding River, where 
the outline of the feldspar crystals is still visible. The other minerals 
are diallage and enstatite, now altered in part to bastite. In sections 
123 and 128 from the Wairoa River, two miles and a-half north-north- 
west of Mount Ellis, the feldspar cleavage can be made out in the 
fine-grained aggregate. The ferromagnesian minerals are inter- 
locking diallage and brown hornblende. No. Q 2071 is an analysis 
of the aggregate from the Wairoa River (Spec. No. 106). It agrees 
closely ill composition (Q 3310a) with that in the altered gabbro from 
Macquarie Island. Here the ferromagnesSian minerals are diallage 
and hornblende as in section 123. Q 3310 is an analysis of the rock. 
A gabbro (Spec. 12) from the Motneka Valley, one mile and a quarter 
south-south-east of Mount Glennie, of which No. Q 3308 is an analysis 
consists of diallage altered to tremolite and antigorite, the remainder 
being an aggregate in which prehiiite can he distinguished. The 
aggregate shows traces of the feldspar cleavage. 

In the rock (Spec, D 20) from the track up Haeket Creek, one 
mile below Goat Creek junction (Aniseed Valley) zoisite and prehnite 
can be distinguished. The diallage is serpentinized in part. Section 
113 from the Wairoa River contains diallage with the cleavage planes 
twisted and in part altered to tremolite and an aggregate of prehnite 
and zoisite. In other sections, for example those of the rock from 
the track two chains below the Champion Mine (Aniseed Valley), 
only zoisite can be recognised as an alteration product of the feldspar. 

The garnetized gabbros vary widely in texture, the pyroxene 
crystals ranging in length from a fraction of a cm. to about 8 cms. 
The coarse rocks, which are lorobably veins, are much more common. 
The grossularite has a light green colour, and under the microscope 
is either colourless or light brown. 

Direct evidence that' the grossularite forms from feldspar is want- 
ing. There is, however^ the fact that in a hand specimen (No, 106) 
of the coarse rock from thp Wairoa River the prehnite aggregate is 
associated with garnet (S.G. 3.438). But there is good evidence in 
several of the sections that the grossularite is secondary. In a band 
2 inches wide in the serpentine on the west side of the branch of the 
Motueka River, flowing south from Mount Rufus, the grossularite 
enters the dinllage occasionally as narrow veins. Sectionsi of 
thin dykes of altered gabbro at the head of the Wairoa River, east 
of Mount Glennie (Spec. 129), and also from lower downstream, show 
in several parts the garnet eating into and isolating small areas of 
the diallage. Q 3306 is an analysis of a grossularit e-diallage rock 
outcropping near the upper Motueka River, one mile and a half 
south of Mount Harvey (Gordon Survey District), in which the 
diallage is the more abundant material The rock from Goad \s Point 
(D lA, fig. 1) on the Dun Mountain tramline shows the grossularite 
inplacing and veining the dM^^^ The garnet of this specimen 
contains crystals of zoisite and diopside. Grossularite veins are 
seen in section 259 (Pig. 2) from the Asbestos Claim, upper Takaka 
River. The pyroxene of D 5 from Champion Creek is now altered 
to ehlDrite and serpentine, and garnet has penetrated along the 
cracks. As specimen from the same locality as D 1 A shows roundish 
areas of serpentine, probably, formed from pyroxene, a colourless 
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c-aTernoiis mineral with vitreons lu&t're and a light brown mineral. 
Uiidei* the microscope the eoloniiess mineral is seen to be zoisite and 
the browni to be grossularite, crowded in parts with long thin needles 
of diopside. Veins of grossnlarite cut across the serpentine. 

Radical chemical changes are involved in the alterations described 
above. To produce grossularite and prehnite from the anorthite of 
feldspar, lime and silica, and, in the case of the prehnite, aggregate 
water must he added if the alumina is to he kept constant. Accord- 
ing to Graham (1917, p. 166) when diallage is serpentinized the 
following reaction takes place; — 3Ca Mg Sio06+2Ho0->H^ Mg. ShOg 
+3 Ca SiOa+SiO.,. 

Tims it appears that the alteration of dial! age 'will supply the 
lime and silica needed for the conversion of feldspar to garnet and 
prehnite. Buring this change the albite in the feldspar will be set 
free. Secondaiy albite crystals 0.5 cm, in length line a vug in gabbro 
close to Hacket Creek, one mile below the point where it is joined 
by Goat Creek, Alongside is a vein, 3 feet wide, of secondary albite. 
In other eases the albite is altered to pectolite (see Weinsehenk, 1912, 
p. 300). This mineral (analysis No. P 1599) has been found in 
small veins cutting altered gahhro in the Wairoa River. 

Murgoci and Benson have described gahbros now containing 
prehnite and grossnlarite. Benson (1918, p. 722) summarises thus 
the former's work (1900) : ^'Murgoci found included in the Paiingii 
(Roumania) serpentine, masses of diopside, diallage, with grossu- 
larite, vesuvianite, fas^aite, clinozoisite, lotrite (a form of prehnite 
clinoehlore, apatite, ilmenite, rutile and sphene. He concluded that 
the more coarsely grantilitic masses, with an appearance like that of 
•saussurite-gabbro, were indeed an altered form of gabbro, but that 
some hornstones of similar mineral composition were altered inclu- 
sions of chloiitic calc-schist." Benson (1914, p. 682) eonsidei^ed that 
the prehnite and grossnlarite of the gahbros of the Great Serptentine 
Belt of New South Wales were secondary after feldspar. Having 
examined some of Dr. Marshall's material from the Dun Monntain 
Subdivision he concluded (1914, p. 687) that there also tJiese 
minerals were secondary, but could not ^hsuggest how they had 
become so altered." 

The dense white rock, previously mentioned (fine-grained ^'rod- 
iiigit'e" of Marshall), occurs as veins or lenticular masses, and is 
often much slickensided. It is made up of grossularite and needles 
and tabular crystals of diopside. The rock from the saddle between 
the Mait'ai and Ro ding Rivers, and at Champion Mine, Aniseed 
Valley, contains also irregular,' areas of a mineral with a sulphur- 
yellow colour which under the microscope are seen to he vespvianite. 
Two “boulders" of serpentine in the Asbestos Claim of Upper 
Takaka Valley, show the manner in which this garnet-bearing rock 
has been formed. The pyroxenites were divided into cuboidal masses, 
along which solutions penetrated and gradually serpentinized the 
masses to the centre. They now appear as rounded ' ‘ boulders, ' ’ much 
like those left by spheroidal weathering. The cores of two boulders are 
formed of irregular masses of a white rock. Thin sections of the white 
rock taken from the contact with the serpentine show serpentinized 
diallage cut by veins of grossularite containing diopside. Evidently 
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ill penetrating J:o the centre the solutions have gathered lime, mag- 
nesia and a little alumina from the pyroxenes to form these secondary 
minerals high in calcium. A somewhat similar origin has been 
ascribed by Graham (1917, pp. 174-76) to grossularite, diopside, and 
vesuvianit'e veins in serpentine in Quebec. 

The 'writer is indebted to the Director of the Geological Survey 
for suggestions and facilities in the preparation of this paper. Dr, 
Benson kindly lent the writer his slides of the altered gabbros of 
the. Great 'Serpentine Belt of New South Wales, and examined many 
of the slides that have been described above. He agreed in the main 
with the writer’s interpretations, and pointed out some of the errors 
he had made. Through the courtesy of Professor Easterfield, of 
the Cawthimi Institute, the writer was able to look at the sections 
made by the late Mr. W. P. Worley. The excellent microphoto- 
graphs reproduced in Figs. 1 and 2 were made by Mr. W. C. Davies,, 
of the Cawthron Institute. 

P 1574. Gabbro, branch of Motueka River, three miles west of Ellis 
Trig. Station, Gordon Survey District. Analyst, P. T. 
Seelye, Dominion Laborat'ory. 

Q 2071, Prehiiite-zoisite aggregate in altered gabbro, south-west 
branch of Wairoa River, Gordon Survey District. 
Analyst, P. T. Seelye. 

Q 2069. Diallage in gabbro, south-west branch of Wairoa River. 
Analyst, P. T. Seelye. 

Q 3308. Gabbro with prehnite-zoisite aggTegafe, Motueka Talley, one- 
mile and a quarter south-south-east of Mount Glennie, 
Gordon Survey District. Analyst, P. T. .Seelye. 

Q 3310a. Prehnite-zoisite aggregate in altered gabbro, Macctuarie 
Island. Analyst, P. T. Seelye. 

Q 3310b. Diallage in altered gabbro, Macquarie Island, Analyst’, F. 
T. Seelye. 

Q 3311. Gabbro with prehnite-zoisite aggregate, Hacquarie Island. 
Analyst, F. T. 'Seelye. 

Q 3306. Garnetised gabbro, one mile and a half south of Mount 
Harvey, Upper Motueka Valley, Gordon Survey Dis- 
trict. Analyst, P. T. Seelye. 

2209. Grossularite, Roding River, Dun Mountain Sul)division 
(N.Z. Geol. Surv. Bull. No. 12, p. 32, 1911). Analysed 
ill Dominion Laboratory. 

2209 and 2212. ''Rodingite^’ calenlated from | grossularite (2209) 
and I diallage (2212) from Long Gully, Lee River, Dun 
Mountain Subdivision (N.Z. Geol. Surv. Bull. No. 12, 

• p, 32, 1911). 

P 1572. Dense white grossularite-diopside rock, half a mile south- 
south-east of Cairn at 2602 feet, 14 m. south of Mount 
Glennie, Motueka River Talley, Gordon Survey District. 

Q 3307, Dense white grossularit’e-diopside rock, near head of Motuekn 
River, Gordon Survey District. Analyst P. T. Seelye. 
P 1599. Pectolite, mouth of branch of Wairoa River, 130 eliains 
north-north-east of Mount Glennie. Gordon Survey' 
District. Analyst, P. T. Seelye. 



P1574 Q20T1 Q2069 Q3308 Q3310a Q3310b Q3311 Q330G 2209 
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Part 8. — Stewart Island Oysters. 

By John Malcolm^, M.D. 

[Read lefore the Otago Institute, 14 th Becemljer, 1926; 
received hy Editor, 31st DGcemher, 1926; issued separately, 

15 th August, 1921,} 

Analyses of these oysters made in 1911 by the present writer yielded 
fignres for protein, fat, glycogen, and salts, that did not greatly differ 
from those obtained by workers in other parts of the world. Since 
then, however, new views as to the nutritive value of foodstuffs have . 
been put forward, and it seemed desirable to investigate the vitamin-A 
content of the oyster, and to make some px'eliininary observations on 
the’ nature of its nitrogenous substances. 

Vitmrmi. 

Only vitamin-A was investigated. Quite recently an abstract of 
a paper by Jones and Murphy (1) has appeared in which oysters, 
probably American, are reported to be rich in Vitamins A and B. 
According to Mme. Random (2) vitamin C is also present. 

Method: Rats were kept from the time of weaning on a basal diet 
containing casein, starch, fat, vitamin B (“ Marmite’O? salts. 
The fat used in the earlier experiments was well aerated lard, in the 
later, ^Xhisco^' with the addition of aerated cod-liver oil; in each 
ease the antirachitic factor may be presumed to be present. 

In Paper 6 of this series (3)i some preliminary expeinments on 
oyster fat were reported. The fat, obtained by alcohol and subse- 
quent extraction with ether, showed no activity, and seemed actually 
harmful. In the case of ffsh (tarakihi) investigated last year, good 
resxxlts were obtained by incorporating the fresh material with casein, 
starch, fat, etc., in such proportions that the composition of the 
mixture corresponded to that of the basal diet. When this was done 
with fresh oysters it was soon made clear that they contained 
vitamin-A. ' 

Experiments 1 — 3 were made on a quantity of oysters procured 
from a fishmonger in June. They were drained, minced, weighed, 
and analyzed for fat and water percentage. They seem to have been 
of rather poor quality, for the average weight per oyster was only 
7 grm. as compared to the usual 10-12 grm. The fat was low (1.9 
per cent.) and the water high (80 per cent.), and the results of feed- 
ing were not so striking as were o’btained with the later samples. 

Experiment 1: Three sister rats (Litter Ad. 5) on basal diet 
showed decline of weight and slight’ eye symptoms about the eighth 
week after weaning. One died and the two survivors were put on 
a fresh oyster diet that would allow each 5.0 to 6.0 grm. oyster per 
day, assuming that each rat ate 8 t'o 10 grm. of the whole diet with 
which the oyster mince was incorporated. In the 12 days during 
which this diet was given the eye symptoms disappeared and their 
weight increased from an average of 71 grm. to an average of 89. 
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On returning to basal diet the rise continued till they reached about 
95 grni., and for five weeks after the special diet ceased their weights 
were maintained at about the 90 grin, level. Then eye troubles 
recurred. One died and the other was used for preliminary experi- 
ments on another substance. The growth curves of this and 6f the 
other experiments are shown on Charts 1 and 2. 

Experimmt 2: A buck rat (Ad. 2, No. 1) of the same litter 
developed marked photophobia wdth loss of weight ten weeks after 
weaning. His brothex', on the same diet', had died with marked eye 
symptoms about the eighth week. He was given a diet ' containing 
the whole fat obtained by percolation from the same weight of oyster 
as was used to make up the diet used in Exp. 1. The method adopted 
here was to mix the fresh oyster mince with sufficient Plaster of Paris 
to make it set hard in about 24 hours ; the mass' was then broken up 
.finely and placed in an inverted glass bottle from which the bottom 
had been removed. Ether was allowed to pass down through the 
powder and escape with the dissolved fat from the neck which was 
provided with a cork and tube. Percolation was continued for one 
or two days till no more colour appeared in the ether. The ether was 
removed by distillation and the residue used for the diet. Immediate 
impi^ovement set in, but the gain in weight was not maximal and 
was less prolonged, than in Exp. 1. But it gave clear proof that 
the percolation method had extracted some of the vitamin. The 
amount of percolated fat consumed per day would be about 0.1 grin. 

Experiment 3: Some of the same oyster material (June lot) was 
dried in a regulated oven at 52° C. for two days. The '' fat” was 
extracted by the Soxhlet method, and both fat and residue made Into 
diets similar to those used in Exp. 1 except that in one diet the '' fat” 
replaced a corresponding amount of ''Crisco,” and in the other diet 
the ^‘residue” replaced a certain calculated amount of pmtein, carbo- 
hydrate, etc. These diets were given in succession to a doe rat (Ac, 
2, No. 2). She was one of a group of three sisters; two had developed 
eye symptoms and had died 7 and 8 weeks after weaning. The 
survivor at 9 weeks had ceased to grow, and the eyes were apparently 
beginning to be affected. She was first given a diet containing 
Soxhlet fat. Little or no improvement resulted in the 12 days during 
which she received the diet, but on changing it to the residue' ’ diet 
a distinct increase was obtained. 

Unfortunately, as stated already, this batch of June oysters was 
not so rich in vitamin-A as had been expected, and the level of intake 
of vitamin in these three experiments was low, but Experiment 3 
shows that in the process of drying the Autamin becomes less soluble 
in ether— so that noAV the residue’ contains more vitamin than the 
extracted fat. 

Experiment 4: On August 11 another quantity of oysters was 
ohtained. Some of the material was dried overnight in the oven and 
extracted with ether (Soxhlet method). The '' fat” aiidf'f residue” 
were thenmombmed in one diet corresponding in general composition 
to basal diet, the object being to see whether material so treated could 
give a maximal effect. The amount of oystei’ used was inueh greater 
than what was used in Exps. 1 — 3, and Avas probably much moi'e than 
was necessary. ■ Two bucks (Ah, 3 Nos. 1 and '2) developed eye 
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Exp. 1, From A to B, fresli oyster mcorporated witli ttie diet. 

Exp. 2. Prom A to B, percolated oyster fat given. 

Exp. 3- At A, oyster fat (Soxhlet) ; at B, residue of same; at basal diet 
resumed ; at D, cod liver oil. 

Exp. 4, From A to B, oyster fat (Soxhlet) + residue simultaneously, Dose 
was larger than necessary. 

Exp. 5. Prom A to B', eanivalent of 1 grm, fresh oyster per rat, given 
.separately. The oysters used were non-spawning. 
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symptoms and began to lose weight 8 weeks after weaning. On 
administering the oyster diet an immediate rise in weight set in, and 
within a week no trace of eye trouble could be detected. The diet 
was continued for 10 days, but on returning to the basal diet the 
beneficial result remained for 7 weeks; then one developed a lump in 
the neck and both had recurrence of eye symptoms and loss of weight. 
No. 1 died at 9 "weeks and No. 2 at 11 vreeks after the oyster diet 
had been discontinued. The amount of oyster per rat per day may 
be stated thus: — 342 grm. fresh oyster yielded 6.72 grm. fat (1.96 
per cent.) and 58 grm. residue (probably not quite water-free). These 
were made up into a diet containing about 214 grm. solids — ^the pro- 
portion of proteins was probably a little higher than the 20 per cent', 
usually present in basal diet. When the amount of water used in 
making up the diet is taken into account the amount of fresh oyster 
per day works out at 10 to 12 grm. on the assumption that the rat 
ate 10 grm. of the diet* per day. 

Experiments 5 and 6\ A third quantity of oysters was obtained 
on October 12. They were in twm lots; some were considered edible 
by the fishmonger, and others, spawning, would not have been sold 
in the ordinary course of events. These were larger oysters than 
the June ones (the August samples wei’e not counted and weighed). 
The average weighttof the unspawned was 10 grm., that of the spawn- 
ing, 8 grm, 200 grm. of each land was made into a diet corresponding 
to the basal diet in the proportions of protein, etc. 

Experime^it 5: The rats in this case were offered a certain amount 
of the diet (3 grm. for the two) corresponding to 1 grm, of fresh non- 
spawning oyster for each rat in a separate dish. Along, with this 
they received basal diet. Usually tlie oyster diet was eaten greedily, 
and was no doubt supplemented by the basal diet. The previous 
history of the two rats (Ah, 4, 2 and 3) was practically the same as 
the others of this Jitter (e.g.- Ah, 3). Immediately after beginning 
the diet their weight rose rapidly, and the eye symptoms gradually 
disappeared. The diet was continued for three weeks during which 
the weights increased from 100 gi*m. to 150 grm. and from 70 grm. 
to 110 grm. After stopping the diet one continued to grow for six 
weeks, and reached a weight of 173 grm., the other remained at about 
110 grm. for a slightly longer time. At the time of wifiting both 
'are losing weight steadily and both have eye symptoms. This is 
the best resnlt obtained with oysters so far; and is a clear proof that 
the vitamin- A content was high in this batch of oysters: for the 1 
grm; of fresh material would not contain more than 0.25 grm, solids 
and the fat would not he more than 30 milligmi. 

Expwi'^nm't 6: The /‘ spawning’’ oyster material was similarly 
prepared and administered in a separate dish to a doe (Ah 2, No. 2), 
but the diet when made was less concentrated than the other and in 
order to obtain the same amount of oyster the rat had to eat a larger 
quantity, viz., 3 'grm. She was offered 7 grm. daily because at the 
time of commencing the diet it was uncertain how much would be 
required for either group. Almost from the first dose of oyster diet 
her "weight began to rise, and it continued to rise rapidly in the three 
weeks during which the diet was given; she did not always consume 
the full ration of oyster diet. About three weeks after the return to 
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basal diet the weight began ta drop. A striking feature of the experi- 
iiieixt was the persistence of ‘the eye symptoms throughout the six 
weeks of rising weight. Although the quantity given here was 
larger than in Experiment 5, the good effect lasted only] for three 
weeks against six weeks for the others, so that, one can be tolerably 
certain that spawning’^ or '' spawned’’ oyster has less vitamin-A. 
This is also supported by the result of the next two experiments. 

Experiments 7 a^id 8: The fourth batch of oysters was obtained 
on October 30, very near the end of the oyster session in New 
Zealand, and the fishmonger had no difficulty in supplying some that 
were spawning as well as some! that were considered edible. On 
draining the former through cheese cloth, a milky-looking fluid con- 
taining spaxyn passed through — this was also seen in the other case, 
but much less marked. Diets -were made with each kind of material, 
and given in the same way as in the last mentioned experiment. The 
rats used were two groups of two each belonging to the same litter 
■ (Ak.). They had begun to decline in weight, but had no observable 
eye symptoms. The amounts given were the equivalents of 1 gr. 
fresh oyster per rat per day. The result on growth was not so 
striking as in Experiments 5 and 6, but there was a distinct difference 
between those receiving the '' non-spawning” oyster as compared to 
the spa\vning.” The former increased in weigjit during the time 
of administration (3 weeks), and continued to grow for at least a 
fortnight longer, while the others showed little increase in one and 
a very irregular curve in the other ; on stopping the diet both began 
to decline and to show eye symptomKS. At the time of writing one 
of these is dead and the other is steadily losing weight, while the two 
on non-spawning oyster continue to grow. 


Ancdytical Data. 

Although no attempt at complete analysis of these oysters was 
made, in order to make up diets correctly it was necessary to know 
the approximate percentage of fat and water. Some nitrogen estima- 
tions were also made. These data are presented here in Tables 1 
and 2. 


Date 

Average weight 

Table 1. 

Fat Glycogen 

Bemarks. 

Aug, 1924 

per oyster. 

10 grm. 

percentage percentage 

2.58 — 


June, 1925 

7 grm. 

1.90 . — 


Aug,, 1925 

? 

1.96 — 


Oct. 12, 1925 

10 grm. 

— 2.6 

non-spawning 

Oct 12, 1925 

8 grm. 

— 2.2 

spawning ® 

Oct 31, 1925 

9.5 grm. 

2.44 4.1 

non-spawning 

Oct. 31, 1925 

6.4 grm. 

1.57 1.6 

spawning 

'v 

Table 2. 

Nitrogen in Oysters of October 31st. 


In form 

of protein .... 

Non-spawning. 

'1.60% 

Spawning. 

In extractive form .... 

0.69% 

0.52% 



■ 2.29% 

2.05% 
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It may be noted tliat the fat in these oysters was lower than that 
previously reported in 1911 and less than the estimation made in 
1924. The glycogen and fat of the fourth batch of oysters was higher 
than the others, which may be due to the fact that they were from 
new ground,. While these variations may be expected when the 
03 "sters are not dredged from one special area, and when no note of 
age is taken, one feature of the analysis is a striking one, viz., the 
difference between the “non-spawning,’’ and the “spawning” or 
“ spawned.” This difference is seen in the average weight per 
oyster, the fat and the glycogen, while we have just shown that the 
spawned oyster has less vitamin-A. 

A large proportion of the nitrogen of the oyster is present in iioii- 
jorotein form and this is probably the case in all shell fish for the 
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Exp. 6. From A to B, equivalent of more than 1 grm. fresla oyster (spawn- 
ing or spawned) given separately .-—Compare to Exp. 5. 

Exps. 7/ S, From A to B, equivalent of 1 grm. fresh oyster per rat daily. 
Ak. 2 (upper) received non-spawning oyster. 

Ak. 3 (lower) received spawning or spawned oyster. 



MalcoL'M . — Food Values of N.Z, Fish, 


173 


same result in nearly the same relative proportion was found in the 
paua as reported Paper 4 of this series. The method of distinguish- 
ing the two forms of nitrogen was as follows : — 10 grni. fresh oyster 
had added to it 40 cc. water and the Avhole brought to boiling point. 
150 cc. of 98 per cent, alcohol was then added and the mixture allowed 
to stand for a day at room temperature, then filtered, washed with 
alcohol, and nitrogen estimation made in both residue (protein) and 
filtrate plus wmshings (extractives). 

Summary and, Conclusions. 

1. The oysters examined varied to a considerable extent, due 
probably to food, age, season and condition, but all showed presence 
of vitamin-A as tested on rats that were supplied with the antii^achtic 
factor. In one experiment (5) it was found that a diet containing 
so little as 1 gi'm. fresh oyster produced maximal growdh and pro- 
bably maximal storage. In another (7) the same quantity produced 
submaximal but considerable effects, while 5 to 6 grm. (calculated 
intake Exp. 1) in another batch of oysters failed to produce maximal 
growth. 

2. Dried oysters also produced effects in doses that were equivalent 
to larger doses than those used for fresh, e.g., in Exp. 4, where the 
equivalent was probably about 10 grm. fresh oyster, growth was 
maximal. 

3. The method of dehydration of the food material by Plaster of 
Paris followed by ethei’^ percolation gave much better results than 
ordinary drying of the material followed by Soxhlet extraction with 
ether. In one experiment (3) there was more vitamin effect obtained 
with the residue than with the Soxhlet extract. 

4. There is a distinct loss of food value of the oyster in the process 
of spawning. The average, weight, the fat, the glycogen, and the 
vitamin-A content are all diminished. 

5. The proportion of the total nitrogen that exists in the non- 
protein form in the oyster is relatively large. 

The writer begs to acknowledge with thanks the financial aid of a grant 
from the New Zealand Institute, without which the research would have 
been -impossible; also thanks are due t'o Miss Earland for her services in 
looking after the rats, and to Mr. N. Edson for help in the analytical part 
of the work. 
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Estimation of Carbon by Wet Combusdon. 

By.H. 0. Askew. 

before Philo s<ipMcal Institute of OanterMiry, 1st Bepteniber, 1926; 
received hy Editor, Slst Becemher, 1926; issued separately, 

15 tn August, 1927.2 

This paper is a short aeeoiiut of work done when in search of a 
method for the accurate estimation of small quantities of alcohol ; 
it is followed by a short list of references to W'Ct combustion methods. 

The wet oxidation methods have been used for a variety of 
purposes, from the estimation of carbon in steel to the estimation of 
organic matter in soils and agricultural products. Many modifiea- 
tions of these methods are to be found in the literature, the variations 
being often developed to prevent the spray or mist which is formed 
during the reaction from being carried over into the absorbent for 
the carbon dioxide. 

The methods may be divided into two classes; first, those in which 
the carbon is completely oxidised to carbon dioxide, this being 
absorbed, after washing and drying, in standard alkali, or in weighed 
soda-lime or potash tubes; and, second, those in which standard solu- 
tions of potassium di-chromate, etc., are used, the excess of oxidizing 
agent being estimated by suitable means. 

Class 1. 

The apparatus used in the experiments described below Avas a 
modification of that used by Hibbard (4) which is in turn modified 
from that of Truog (10). The oxidation was carried out in a 250 e.e. 
hard glass round-bottomed flask, the neck of which had been ground 
to fit a large hard glass condenser, the distance between the neck of 
the flask and the bottom of the water-jacket being about four inches. 
Into the top of the condenser was fitted a double-bored rubber 
stopper, one hol<^ to admit the reagents and pure air, the other to 
carry the outlet tube to the train of drying tubes, etc. The reagent 
was admitted drop by drop, first the chromic solution and then the 
acid, through a tube which reached below the level of the mixture 
in the reaction vessel, while a slow stream of carbon dioxide-free air 
Avas draAvn through the apparatus. The gas evolved Avas purified 
and dried through a U-tube containing pure granulated zinc, two 
bubblers containing concentrated sulphuxic acid, and finally through 
two U-tubes Avith fresh calcium chloride. A U-tube containing soda- 
lime was used to absorb the carbon dioxide; betAveen this tube and 
the filter-pump a calcium chloride guard tube was placed. 

To cany out an exeriment a known volume of liquid containing 
the carbon compound in dilute solution is placed in the reaction 
vessel and a slaw stream of air drawn through. Then the reagent 
is slowly admitted, all the time Avarming the flask with a small 
flame. The liquid darkens and becomes almost black; small bubbles 
of carbon dioxide soon ■ begin to rise through the liquid, when the 
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heating is moderated until the reaction is nearl^y finished, after which 
the liquid is boiled for twenty minutes.’ An experiment can be com- 
pleted in an hour. 

When concentrated sulphuric acid is used in the oxidizing mixture 
a thick fog forms and passes into the U-tubes, but passage of the gas 
through constant boiling point acid is said to remove the mist 
particles (11). If phosphoric acid (sp. gr. 1.75) is used this fog 
does not form; moreover the liquid does not darken to the same extent 
as with sulphuric acid. 

The oxidizing solution is made up as follows: 170 g. of pure 
chromic oxide are dissolved in 300 e.c. of distilled water to which 
25 e.c. of concentrated suphuric acid are added, the whole being then 
boiled to oxidize any organic matter which may be present. When 
cold the solution is made up to 500 c.c. with water (4). 

A quantity of the compound is taken such that 0.10 to 0.15 g. 
of carbon is present. In general 15 e.c. of the chromic solution and 
25 c.c. of sulphuric (or phosphoric) acid are used for oxidation; 
about 100 c.c. of carbon dioxide-free water are used for dilution in 
the reaction vessel. 

With solid materials this method gave good results, especially 
with a comparatively easily oxidized substance like oxalic acid. 
With acoholie solutions, however, the results were hopeless; oxidation 
proceeded practically only as far as aldehyde, this being absorbed in 
the sulphuric acid bubblers, while a small quantity of carbon dioxide 
was formed and absorbed in the soda-lime tube. Even when the 
vapour leaving the reaction vessel was passed through a hot tube 
containing palladiumized asbestos, the results were very little better. 
Oxygen from a cylinder was also used instead of air, but even in this 
case no useful results could be obtained. 

Two standard solutions were made up: (1) saccharose, 1 g. in 
200 c.c. of carbon dioxide-free water, and (2) oxalic acid 2 g. in 200 
c.c. of water. In table 1 are given some of the data obtained; with 
oxalic acid phosphoric acid was used in place of sulphuric acid. 


Table 1. 


Compound 

Oxidizing solution c.c. 

Chromic Acid 

Carbon 

Found 

dioxide mg. 

Theory 

Saccharose ' 

15 

25 

185,0 

191.5 

Saccharose 

25 

25 

188.4 

191.5 

Oxalic Acid 

15 

25 

173.S 

173.2 

Oxalic Acid 

15 

25 

173.4 

173.2 


In the analysis of organic compounds containing halogens a 
slightly different procedure is necessary owing to the evolution of 
the halogen either free or in combination with chromium; Eobertson 
(5, 6, 7) has worked out the methods for such cases. 

Glass 2. 

Both potassium dichromate and potassium permanganate have 
been used for the oxidation of alcohol, being of particular use for 



176 


Transactions. 


the estimation of small quantities. In the present work neither of 
the permanganate methods to which reference is made (14, 15) has 
been tested. 

Allen (12) gives a method using a solution of potassium dichro- 
mate ill approximately 40 per cent, sulpurie acid. The standard 
solution is made np by dissolving 16.97 g. pure potassium diehromate 
ill 200 c.c. of distilled ivater and then making up to 1000 e.e. with 
50 per cent, sulphurie acid. The excess of diehromate after oxida- 

N 

tioix of the alcohol is estimated by titrating with standard (jq) thio- 
sulphate the iodine liberated on the addition of potassium iodide to 
the reaction mixture after dilution with 200 c.c. of water. In this 
method oxidation proceeds to the acetic acid stage, so that 1 c.c. of the 
diehromate is equivalent to 0.005305 g. of alcohol. 

. A large number of experiments have been carried out using a 
standard alcohol solution of such a strength as is expected to be 
obtained in the later work. The heating of the solution has been 
varied from slow to rapid, from heating only to 80° C. or to boiling 
for varying periods of time, but satisfactory results have not been 
obtained. Allen merely states that the solution is to be heated until 
a green but not a greenish-yellow tint is reached, but the difficulty 
is to decide when the solution has reached the right stage since the 
experiment's described here have shown that alhough visually the 
■solutions are at the same stage, the oxidation has not proceeded to 
the same degree ; indeed, in many cases, oxidation must have gone 
beyond the aeetie acid stage to explain the large consumption of 
diehromate. The results are very erratic, sometimes low, sometimes 
high, and sometimes approximately correct, although the tendency is 
distinctly towards high results. 

In all cases the total volume of reaction mixture was about 150 c.c. 
Heating must be carried out carefully, especially in the early stages, 
otherwise loss of alcohol occurs. 

Table 2 eontains some of the result's obtained when the various 
factors governing the oxidation were altered. 


Tahle 2. 


Alcohol 

Theory 

mg. 

Found 

Error 
per cent. 

Diehromate 
solution c.c. 

Heating 

, Tenip. °C. Time mins. 

108.3 

107.2 

—1.0 

27.0 

(Boiled) 

10 

108.3 

117.8 

+8.8 

25.0 

(Boiled) 

20 

108.3 


+4.8 

23.0 

80 

10 

108.3 

117.2=^ 

+8.2 

23.0 

85 

10 

108.3 

109.0 

+0.6 

23.0 

85 

10 

104.7 

101.1 

-3.4 

21.1 

90 

2 

104.7 

105.3 

+0.6 

22.0 

90 

5 

104.7 

110.3 

+5.4 

22.0 

9D 

15 

104.7 

106.0 

+1.3 

23.0 

80 

15 

104.7 

109.2 

+4.3 

23.0 

75 

20 


^ In each of these cases 10 c.c. of concentrated sulphuric acid were added 
to the reaction mixture. 
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111 the other method (13) using potassium dichromate as oxidizing 
agent, the whole, reaction is carried out' in concentrated .sulphuric 
acid. _ The solution is made up by dissoyling 4.4128 g. of pure dichro- 
mate in as small a volume of water as possible and then making up to 
1000 c.c. with concentrated sulphuric acid, being careful to add the 
acid slowly, so that at no time shall the temperature rise above 100“ C. 
At a certain stage the chromic oxide- precipitates out but readily 
redissplves when more acid is added. From a burette a measured 
quantity of the solution is imn slowly into a cold mixture of a known 
wolume of acoholic solution with three times its volume of conceii- 
trated sulphuric acid, which has been added slowly, keeping the flask 
cool under the water tap. The mixture is then slowly heated t'o 
98° C. (not above) and the temperature held there for exactly five 
minutes. After cooling the liquid is diluted with 200 c.c. of cold 
water, and after cooling again the excess dichromate is destroyed by 
excess of standard ferrous ammonium sulphate solution, this excess' 
in turn being estimated with standard permanganate. 

The method sounds long and involved, but in practice it is rapid, 
and gives accurate and reproducible results. In very few cases diet 
the quantity of alcohol present in the volume of liquid” taken exceed 
10 mg., and in the great majority of cases it was considerably less 
than this. 

In Table 3 are given the results of experiments made to test tfie 
accuracy of the method using alcoholic solutions of known strength. 
Solution A was made up from industrial absolute alcohol which was 
taken to be 99.5 per cent, pure, but in reality may have been only 98 
per cent; which would explain the low results of the first three 
, experiments as compared with the experiments using solution B for 
the making of which pure alcohol was used. 


Table 3, 


Solution 

Alcohol mg. 

Theory Found 

Error 
per cent. 

c.c. cone, sulph. acid 
per 10 c.c. of solution. 

A 

10.56 

10.21 

■—3.0 

30 

A 

12.15 

11.95 

—1.7 

23 

A 

21.12 

20.70 

—1.5 

25 

B 

20.00 

19.95 

! —0.25 

30 

B 

20.00 

20.06 

+0.30 

30 


It is necessary to point out that this method cannot be used in 
the presence of chlorides as evolution of chlorine occurs and high 
result's are obtained. Thus a given quantity of solution contained 

N 

10.56 mg. of alcohol; after adding 1 c.c. of ^sodium chloride and 

treating as above an apparent result of 12.27 nig. was obtained. 
Silver sulphate may he used to remove chloride. 

An alcoholic soda solution, prepared for use in the main series of 
experiments, was then analyzed by the above method. Into a weigh- 
ing bottle were rapidly placed 10.2940 g. of this solution which were 



178 


Transactions. 


afterwards diluted to 1,000 c.c. with distilled water. Of this diiiito 
solution 15 c.c. were taken for analysis. Six experiments were made 
using' two different lots of dichromate solution. The mean values 
for the alcohol content from the two sets were 7.75 per cent, and 7.60 
per cent, respectively ; in no ease did the extremes in each set differ 
hy more than 0.1 per cent. 

A large number of analyses have been carried out using this 
method when even as little as 0.05 g. of approximately 10 per cf-nt. 
alcoholic solution (which had to be diluted down to 100 e.e. l}efore 
estimation) was available, and it can be confidently stated that 
accitrate results are obtained when reasonable care is observed. 

The list of references ref ex's more particularly to methods in which 
the evolved carbon dioxide is estimated. In the second class the 
methods are for eth;^^ alcohol only. 

Simmary. 

1. Carbon may be estimated Ijy wet combustion with dichromate in 
acid solution when present in non-volatile compounds. 

2. Ethyl alcohol may be estimated by volumetric’ methods even in very 
dilute solution; attention is drawn particularly to Benedict and 
Norris’ modification of the method which can be used when' only 
0,01 per cent, of alcohol is present. 

The above experiments were carried out at the Imperial College' of 
Science and Technology, South Kensington, London. 

List of Eeferences. 

Class 1, 

1. Ames, J. 'W. and Caitheb, E. W. Journ. Ind. Eng. Chew., vol. 6, 1914,. 

p. 561, 

2. Cain, J. R. Journ. Ind. Eng. CJiem., vol. 6, 1914, p. 465. 

3. Goetner, R. a., Soil Science, vol. 2, 1916, p. 395, 

4. Hibbard, P. L. Jotirn, Ind. Eng. Chem., vol. 11, 1919, p. 941, 

' 5. Robertson, P. W. Journ. Ghem. Soc., vol. 107, 1915, p. 902. 

6. Robertson, P. W. Idem., vol. 109, 1916, p. 215. 

7. Robertson, P, W. Chem. Eeros., vol. 120, 1920, p. 54. 

8. ScHOLLENBERGER, C, J. JouTii. Ind. Eng. Chem., vol. 4, 1912, p. 436. 

9. ScHOLLENBERGER, C. J. Idem., vol. 8, i916, p. 1126. 

10. Truog,.E. Idem., vol. 7, 1915, p. 1045. 

11. White, J. W. and Holben, F. J. Idem, vol. 17, 1925, p. 83. 

Class 2 . 

12. Allen, Organic Analysis, vol. 1, p. 349. 

13. Benedict, F. Q. and Norris, R. S. Journ. Am. Chem. Soc., vol. 20, 1898. 

p. 293. 

14. Allen. . Log. dt. ' 

15. Astrltc, A. and Radet. Journ. Soc. Chem. Ind., vol. 441, 1925, p. 373 b. 
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THE COERELATION OF IRON STARVATION IN RUMINANTS 
WITH THE PHYSICAL FEATURES OF THE COUNTRY. 

R. E. R. Grimmett, M.Sc. (Analyst, Department of Agriculture), 
in the New Zealand Journal of Agriculture^ voL 34. No. 5, pages 289 
to 294, May, 1927), after a year’s residence at Rotorua spent in a 
continuous study of the held conditions in the “ bush sick” area, 
has made a eontribution to the knowledge of this remarkable dehciency 
disease in ruminants, now officially kno™ as ” Iron Starvation ” (see 
Transactions Neio Zealand Institute^ vol. 55, 1924, pages 720 to 723). 

Grimmett considers that on typical ” bush sick ” farms, hve con- 
ditions will always be present, viz.-; — 

(1) The surface soil is sufficiently elevated above the permanent 
soil water-table to prevent the rise by capillary attraction of ground 
water from the water-table to the surface soil. 

(2) The surface soil is always of very coarse texture, being coarser 
than what is kiiovui in soil iscience as a sandy loam; that is, a soil 
on which the disease occurs always contains less than hve per cent, 
of clay, or does not contain an amount of decayed vegetable matter 

humus ”) which would in its action be equivalent to hve per cent, 
of clay. 

(3) The subsoil and substrata are always fairly pervious to water. 

(4) The annual rainfall is fairly heav^x 

(5) The surface topography is that of an approximate!}" horizon- 

tal, un dissected type of country, and, which follows really as a 
corollary, there is an absence of seepage areas. » 

The author explains that the elevated, highly oxygenated porous 
soil is in an ideal condition, for losing by leaching when subjected 
to a heavy rainfall, the plant foods soluble in water, or for losing by 
oxidation such compounds as those of ferrous iron, which are- .taken 
up by the plant in the reduced state, .being unavailable in the more 
highly oxidised state, e.g,, feiuic iron. 

If five per ceait. of clay or an equivalent amount of organic matter 
be present, the excessive loss of soil water (carrying its load of plant 
food) by drainage is retarded, and the oxidation is hindered. Also, 
if near the surface there exists a semipervious substratum such as an 
alluvial silt layer or a pan, the downward flow of water is ehecked, 
encouraging an increase in the run-off and the consequent develop- 
ment of springs and swamps, conditions favouring the solubility or 
availability of iron. 

With a porous soil, the heavier the rainfall the greater will be the 
leaching. The disease usually appears to be most prevalent in very 
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wet seasons. If the .topography he one of very sharp ridges and. 
valleys, or of steep slopes, _ leaching will be modified in two 
directions : (1) The ratio of soakage to rnn-off will :be lowered, 
less water sinking into the soil, or sinking through in more 
restricted areas; (2) The water which does soak through and leach 
the higher levels will often seep out again, bearing its load of soluble 
plant food to the plants at lower levels. In such a ease where seep- 
age springs and creeks .are boi’tlered by swampy pasture, even in rela- 
tivel.v small areas, stock having access to the pasture do not develop 
iron starvation. If the springs are localized, or the streams sharply 
entreiiched so as to leave no room for wet seepage or unaerated soil 
pasture, the incidence of the disease is but little affected. 

Some examples of how the various factors operate together to 
produce the different degrees of iron staiwation actually observed may 
be given. On portions of the Kapakapa Hoad, and at Te Pu and 
Ngawaro (Rotorua County), perhaps the most acute degree of the 
disea>se is manifest. All the factors enumerated are present (see 
N'.Z, Joicrnal of Agriculture' for January, 1925, p. 2). The situation 
is relatively high above peiunanent water, the soil is a fine gravelly 
sand or a coarse sand, the substrata are pervious, consisting of sands 
and tuffs, the topography is that of a plateau, or is gently valleyed 
and huiumocky, and the rainfall is hearvy, resulting in a leached soil 
and an absence of springs and, seepage areas. 

At Mamaku, the chief factor modified is the texture of the soil,- 
which is a sandy silt, rather fine and less pervious than the soils 
mentioned above. Sickness is less acute, but still severe (see N.Z, 
Joiirn, Agr. , Yol. 29, November, 1924, page 324). 

At Oturoa the soil is finer, being a sandy loam, and the altitude 
less. Springs and creeks occur. Sickness is absent or of a light 
degree. 

Farms at the blind ends of Kapakapa and Kaharoa Roads, and in 
parts of Ngawaro and on the northern side of Rotoiti Lake, are either 
free, or exhibit only a mild form of the tr’ouble. The soils and other 
factors are practically the same here as in other parts of the Kaharoa 
and Ngawaro districts, with the exception of topography, which is 
usually found to be well dissected, with springs, swamps and seepage 
areas, and streams. 

At Hamurana, and generally on the low-lying land bordering the 
lakes, not only is no sickness found, but sick animal^ from other areas 
recover quite rapidly. The soils vary from sandy silts to fine gravelly 
sands, and the only modified factor appears to be the altitude above 
permanent water, which is often but' a few feet, or even inches, and 
in winter some land may be submerged. Springs, seepage areas, and 
swamps, oecur under the hills and higher terraces to the lake edge. 

The higher terrace lands, which are intermediate in altitude and 
position between the low-lying healthy lakeside soils [as at Rotorua) 
and the high sick soils (as at Mamaku) are also found to be inter- 
mediate as regards the ineidence of sickness. 
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At Te Ngae, Okareka, and other places where sufficient thicloiess 
of the 1886 Rotomahana eruption mud remains to form a new surface 
soil, no sickness either in cattle or sheep occurs, cYeii on the high 
flattish land with a coarse pumice subsoil. Apparently the fact that 
the soil is a sandy loam with over five per cent, of elav is largely 
responsible for this immunity. In addition, little time has elapsed 
for leaching to occur; iron is present in considerable quantity, and, 
judging by the colour (bluish grey), is mot greatly oxidized. 

The road from Rotorua to Atiamuri passes through a large area 
of country the surface soil of which, generally of coarse texture, 
derived from subaerially deposited pumice, as in the remainder of the 
district. This deposit varies in depth from 1ft, to 4ft., the substrata 
consisting of alluvial deposits varying from coarse water-worn gravel 
to well-sorted sands, silts, and clays of a compact and fairly imper- 
vious nature. Excessive leaching of the top-soil seems thereby to 
have been prevented, and the run-off of rain-water and the formation 
of springs, streams, swamps, and seepage areas greatly increased. 
Thus, despite the presence of other factors favouring iron starvation, 
this does not appear to have been experienced where farming on this 
area has been carried out. 


REMEDIAL TREATMENT FOR IRON-STARVATION. 

Remedial treatment may be sought in three different directions: 
(1) By supplying iron to the animal direct ; (2) by supplying iron 
to the pasture direct, either through the leaves or through the roots ; 
(3) by sufficiently modifying any of the factors contributing to the 
resent unavailability of the iron in the soil. 

1. Feeding of iron salts to the animal, particularly iron ammonium 

citrate as originally introduced by Mr. Aston, is meeting with ver^^ 
general success, but obviously has limitations. Its greatest usefulness 
is found in the case of dairy cows, where the supplying of a regular 
ration is a fairly simple operation. I 

2. The supplying of iron to the pasture is being experimented 
with, ferrous sulphate being used both as a soil top-dressing and as 
a weak spray applied to the green growth. So long as the conditions 
which contribute to the unavailability of the natural iron in the soil 
remain unaltered,^ it seems unlikely that the application of soluble 
iron salts to the soil will be of more than temporary benefit, the 
application needing to be renewed at fairly frequent intervals. 

3. Modification of contributoiy factors: — 

(a) The attithde of the surface soil above the pemaiient water- 
table can scarcely be modified by human agency. 


**'Since the above was written, some of these topsoils have been found 
by analysis in this Laboratory to be much finer (belonging to the type called 
silts) than most pumice soils, a fact which may somewhat modify the 
opinions in this paragraph. 



182 


TransacUons, 


(b) Texture of the soil: Of tbe two possible ways in which this 
could be amended — ^namely, by increasing either the clay or the hinmis 
—the latter is alone likely to be practicable. As recomnieiided by 
Aston {N,Zn Jouf. Agr, for August, 1912, p. 122, May, 1912, p. 377, 
and August, 1924, p. 90) of all avenues open to the farmer, green 
manuring appears to be the most immediately promising for diminish- 
ing the trouble. By this means a closer and less pervious structure 
is given to the soil, the store of material capable of reducing the 
insoluhle ferric to the more soluble ferrous form of iron salts is added 
to, and the general fertility of the soil increased. Somewhat the same 
end is attained by the establishment of a close and well-compacted 
turf of approved pasture plants; and it is probably for this reason 
that with ageing of the pasture iron starvation generally diminishes, 
while reploughing and resawing is; said frequently to produce a tem- 
porary retlirn to a more acute stage. Rolling, trampling by stock, 
or other means of consolidation also should be beneficial, both by 
decreasing the air space in the soil and by tending to restrict soakage 
and leaching. 

(e) Neither the nature of the substrata nor (d) the amount of 
rainfall, nor (e) the general nature of the topography are factors 
amenable to practical control. 

(f) Building up of the store of iron in the soil should be aimed 
at, even though much of it may be rendered for the time being prac- 
tically unavailable. Especially is the use of basic slag ‘(or, better 
still, of a slag super mixture), or a mixture of iron sulphate with 
superphosphate likely to be beneficial, as the phosphate encourages 
root growth, and by bringing the roots into close association with the 
iron, may tend towards a greater degree of absorption. Mr. Aston 
has recently recommended the trial of ferrous superphosphate,” a 
mixture of superphosphate, sulphate of iron (hydrated ferrous sul- 
phate), and hydrated sulphate of lime (gypsum). This mixture con- 
tains 12 per cent, of iron sulphate (see Griffiths’s Treatise on Manures, 
1892, p. 283, Whittaker, London). 

(g) The utilization of any areas of seepage, swamp, or river flat 
existing on bush-sick ” farms should he zealously aimed at, pasture 
grown under snch conditions being usually rich in iron and an anti- 
dote to the sickness. 

To make his. paper complete, the reviewer here summarizes some of 
the remedial treatment recommended or adopted at the Government 
Farm, Mamaku, as the result of many j^ears’ expexfience of officers who 
have assisted in this investigation, together with some recommenda- 
tions of his own. This may be compared with the last authoritative 
advice published by the Department (see N.Z. Journ. Agr., vol. 33, 
P.98)>- 

more highly^.; get the plough in; eompaet the soil ; 
grow plenty of winter feed, and save plenty of hay; subdivide into 
smaller paddocks, and keep the pasture eaten short. Topdress with 
phosphate-^preferahly containing iron, or in conjunction with iron 
sulphate— as frequently as is the practice to topdress in the AVaikato. 
Treat the stock well, especially in the matter of water-supply. 
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(2) Use molasses freely in tlie feeding, especially in tlie rearing 
of young stock. Regard molasses as a preventive, but not as a cure, 

t^(3) When an animal shows signs of going back in coiidition 
owing to iron hunger, give iron ammonium citrate as supplied by the 
Mamaku Demonstration Farm, and by the Stock Inspectors at Roto- 
rua and Tauranga, at a cost price to bonafide farmers. 

''(4) Buy any stock required from districts remote from the 
affected pumice land, and under conditions which ensure that the 
animals are free from disease or parasitic infection. Lack of the 
mineral elements is known to predispose an animal to other diseases 
and ailment's, which, when introduced on to a farm on sick country, 
run a rapid course in the stock.” 

The use of molasses (first introduced to the Department by Mr. 
Norman Callister, farmer, Te Puke), is still advocated by the Depart- 
ment as is the nse of wint'er feed (hay, roots, etc.). Also ncAv stock 
bi’Oiight on to the farm should comply with condition No. 4. 

The value of Grinimett ’s contribution lies in his production of 
further evidence towards the theory that 'hbiish sickness ” is iron 
starvation; his testimony to the value of green manuring, or of rein- 
forcing the organic matter (humus) of the soil: his support to Ihe 
explanation previously advanced {N,Z. Journ. Agri.^ December, 1924, 
p. 370) by which it is sought to explain why the disease occurs on some 
lands and not on others nearby of similar mechanical composition. 
But he does more than endorse theories long held, for he has by the 
careful examination of the physiography of many examples of sick 
and healthy lands occurring in close proximity, been able to distin- 
guish the surface features wdiich characterize a typical bush-sick ” 
farm, from those features which characterize healthy couiil'ry in such 
a wmy that typically bad country may be recognized from typically 
good country. 


B. C. ASTON. 
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‘'^THE INSECTS OF AUSTRALIA AND NEW ZEALAND/^ 

By R. J. Tillyard. 

560 xi pp. Aligns & Robertson, Ltd., Sydney. 

Price 42/-. 

Since tlie publication some years ago of Mr. €4. Y. Hudson's ‘"'New 
Zealand Nenroptera/’ ''New Zealand Motlis- and Butterflies/’’ and 
''Manual of New Zealand Entomology/ 'and Mr. W. W. Grogatt' s 
" Aiistraliaii Insects.” Dr. Tillyard’s "Insects of Australia and Neiv 
Zealand” is the first comprehensive work on Australasian entomology 

to be pnblished. 

• 

Dr. Tillyard’s book consists of 560 pages with niinierons illustra- 
tions. There are 30 chapters and two appendices. The first four 
chapters, covering 45 pages, are devoted to elassifleatioii, morphology 
and life-history. Chapters 5-28 comprise the bulk of the book, each 
of these chapters being devoted to the discussion of 24 orders. 
Chapter 29 deals with palaeontology and origin of Australian insects, 
while chapter 30 is devoted to methods for collecting and preserving 
insects. The first appendix is a glossary and the second a key to 
author’s names. The whole closes with a fairly extensive index. 

A noticeable feature is that of the 475 text figures, 456 
are original, while of the 44 full page plates, 27 are photo- 
graphic, '9 wash drawings, and 8 are in colour, all but one of 
the plates being original. The illustrations are the work of Dr. 
Tillyard himself and five others. The text figures on the whole are 
excellent for interpreting group characters, though some are not 
specifically accurate. For instance, in fig. R 83, important structural 
eharactei's of the rostnun are not shown. Fig. R 62 does not feature 
the larva of Prionoplus refic/uZans’, accurately, the anal segment' being 
particularly noticeable in this respect. In fig. W 56 the thoracic 
cliaetotaxy (of systematie importance) has been drawn without suffi- 
cient consideration of its arrangement. The detailed labelling of the 
drawings is a commendable feature and one usually overlooked by 
most book writers. Through an oversight figures B 83 and R 84 have 
been- 11m, iisposed. The plates are -good with the exception of the photo- 
graphs of eertaiii species which lack detail, a very difficult object to 
attain with many insects. It might be pointed out (see p. 368) that 
SyrpJvus 'viridice‘ps occurs in New Zealand as well as in Australia; 
and in IcJmeutica (p. 442) there jare seven species in New Zealand, 
not only two as stated. 

In the classification 24 orders am characterized, and a table shows 
'’ that of the world’s total insect population of 490,000 species 37,000 
occur in Australia and 8,000 in New Zealand. The account of mor- 
phology and life histoiy is brief but very much to the point, especially 
from the systematist’s viewpoint, and forms the basis for an under- 
standing of the characters of individual orders discussed further on 
in the book. AVith regard to wing-venation, though the classical 
attempt by Comstock and Needham to homologize the venational 
valuations of the Pterygota went a long way to solve the problem, 
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there were left niaiij fundamental diiacnll'ies. Dr. Tillyard has 
been able, from his recent studies of fossil insects, to throw light 
upon many debatable points. He has put forward a feasible 
scheme on the homologies of the more intricate venationai 
variations, at the same time showing moi-e definitely the relationship 
of, and lines of evolution followed by, the different insect orders. 
Though the general scheme of classification followed in the book is 
that generally accepted, the author has made an interesting regroup- 
ing of orders and families according to the results of his extensive 
studies of palaeiitology and evolution. 

In the chapter on life-history an agreeable feature is the dropping 
of the term 'Tiymph” as applied to the larvae of hemimetaholous 
insects. The information summarized in this chapter is suffici^it for 
the purposes of the book, which deals mainly with adult character- 
istics ; but references here to figures, wherever they occur illustrating 
immature stages in late -chapters, would have been helpful to the 
student. 

In the 24 chapters dealing Avitli orders, a definite system is adhered 
to throughout. Each order is discussed according to characters, life- 
history, distribution, fossil history, economics and distril)ution. The 
economic aspect is not stressed and, as is pointed out in the preface, 
the book is not one on economic entomology, but rather on classifiea- 
lioii and morphology, a fundamental knowledge of which is essential 
to the student. The information in these chapters is very great and 
of the ixtmost value, being a well-digested summary of information a 
great deal of which is original. Keys are given to enable the student 
to place an insect, in its family at least; and of great assistance are 
the tables comparing the different venatioiial terminology of each 
order with the author’s amended system. 

In the 29th chapter dealing with fossils Dr. Tillyard through his' 
palaeontological researches has brought to light a vast amount of 
valuable information and so has filled in gaps in the fossil record. 

D.M. 
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WILLIAM TOWNSON; 1850-1926. 

William Townson was born at Liverpool, England, in 1850, eaiiie 
to New Zealand as a young man, and died at the Thames on llth 
August, 1926. 

Townson was at first educated with a view to qualifiying for 
niedici'iie, his father, Dr. Benjamin Townson, being a Liverpool 
inedicaFnian ; hut he chose to become a pharmaceutical chemist, a 
business he carried on for nearly forty years in various parts of New 
Zealand. 



'Moving from one toMUi to another, he had opportunity to study 
the plants of widely separated districts, Townson macle eolleetioiis 
on the Tararua Range (Mt. HoldsAVorth) , the volcanoes, Mount's 
Ruapehu and Egmont, and from the mountains near his last home 
at Thames. 
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The North Island had been well examined by other collectors, 
so that Townsoii's chief work must be accounted that: carried out 
in the South Island. Townson thus acquired an excellent knowledge 
of the flowering plants and ferns over a very large part of New 
Zealand. 

His one paper to the. Transactions was that' on the vegetation of 
the Westport districtj with a list of plants. Concerning his work, 
Cheeseinan {Ilanual of the New Zealand Flora^ p. xxxiv) says ; — 

During the last five years, Mr. W. Townson, of Westport, has 
diligently explored the greater portion of southwvestern Nelson, from 
the Mokihinui Elver southwards to the Grey Eiver, repeatedly 
ascending all the higher peaks of the coast ranges, as Mount Frederic, 
Mount Eoehfort, Mount William, Mount Faraday, Mount Bucklaiicl, 
etc. He has also visited the Lyell Mountains, and many of the 
high peaks flanking the Buller Yalley, as far up the river as Mount 
Murchison and Mount Owen. Most of this large district had never 
been carefully examined for plants, and Mr. Towuisoii has .eoiise- 
quently reaped a rich harvest of novelties, most of which are 
clescribed in this work. Among them are Aciplvylla Toivnsonij GeN 
misia diibia, Dracophyllum Toivnsoni, and D. inibescenSj Gemfiana 
ToiV7iso7ii, Vero7iica divergens and Y, coarcfafa, and the interesting 
new' genus of Orchideae, which I have named in his honour Town- 
so7iia. Mr. Townson ’s speeiinens, w'hich have been collected with 
gr'eat care and judgment, have been mainly foiwvarded to me for 
the purpose of this work, and have proved of much service in deter- 
inining many questions relating to the geographical’ range of the 
species.” . 

Townson ’s work in Westland w'as no doubt of great value to 
Cheeseinan when preparing his work on the systematic botany of 
New Zealand. Townson ’s observtions, especially those dealing with the 
altitudinal range of species, are valuable, but would have been! of 
much more assistance to students of ecology, had he^ given some 
indication of the relative abundance of the commoner plants in the 
different types of country he so often traversed, including the 
2 Xikihi^^SL type characteristic only of the Nelson and Westland area, 
the' salt mud-flats, the forests, the scrubs, and the mountain tops. 
These all yielded merely their rarities to him, though now and then 
he gives a complete list of plants of some definite association. 

Townson was of a modest, gentle disposition, hut full of energy 
and enthusiasm. He had many sides to his character, and lived a 
full life, cultivating many branches of laiowledge, helping in every 
good work, a friend to all who sought to learn the secrets of nature, 
a lover of ninsie, good literature, and gardening. He was . a student 
of Maori customs and traditions, and a keen collector of speeiinens 
of Maori workmanship. He had a good knowledge of the birds of 
New Zealand, and communicated notes on that subject to the press. 
He was no mean chess player for he held the championship cup of 
the Thames Club. 
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Towiiso'n Avas no recluse. After a Aveek spent in attempts to 
alleviate hnniaii suffering, it Avas kis joy to Ansit the mountains, but 
he also found time to be an acthm church AAmrker and to meet others 
in furtherance of some design for the common good, for culture, or 
for relaxation. 

The EeA". James Alilne, M.A., in a tribiil’e to his memory in the 
Thames Star says: — 

‘'ToAviison, AAuthoiit doubt, found rcAAmrd in the Avork itself. He 
loA^ed to roam over his beloved hills and mountains, his face agioAv 
AAdth ruddy health, his eyes shining AAuth zeal for something iieAV, or 
higher heights to climb.'' 

In his 3 muth he suffered from chest complaint, but he struggled 
manfully, and hoAV Avell he ultimately succeeded in outgrowing his 
weakness one may read betAveen the lines in his Westport 
travels : — {Transactions of New Zealand Institute, Yol. 39, p. 380.) 

have neA^er regretted consenting to prepare this list, although I 
had no conception that it Avould proA^e to be such a big undertaking, 
for thousands of miles had to be Avalked, oA^er hill country and plain, 
in fair Avealher and foul, and numerous difficulties had to be sur- 
mounted. But in looking back upon these years of Avandering, Avhen 
all my senses were on the alert, and my theAA^'s and sinews Avere strung 
to stand the strain of the longest day’s tramp, when the book of 
nature Avas no more a sealed book for me, and the trees, plants, and 
birds became niy familiar friends, they Avere undoubtedly the 
happiest years of my life.’’ 

Well, indeed, might he haAx cried Avith the psalmist, ‘‘I Avill lift 
up mine eyes unto the hills, from whence cometh my help.” 


B. 0. Aston. 
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Tile External Distribution of the New Zealand Marine 
Al^ae and Notes on Some Algological Problems. 

By Robt. M. Laing, B.Se., F.N.Z. Inst. 

\Eecid 'before the Meeting of the N.Z, Institute at Dunedin, Jamiary 29tlir 
1926; received hy Ed/it or, SOtli November, 1926; issued separately, 

IStTi October, 1927.] 

Ill 1895 ill a paper entitled ‘*'The Algae of New Zealand, tkeir Charac- 
teristics and Distribution/^ I coaisidered to some extent, the phyto- 
geographical problems that our seaweeds present. I had then oiilj'^ 
some three hundred species to deal with. Now there are some five 
hundred known, and I wish to raise again some of the same Ciuestioiis 
as before, basing my coipUients on my ''Eeference List of New Zea- 
land Seaweeds 1926.^^ I shall omit from consideration the Myxophy- 
eeae, which have scarcely been observed in New Zealand. Indeed, in 
the other groups also, considerations derived from our present ac- 
quaintanceship with the distribution of the Marine Algae, can only be 
preliminary to a future discussion in which our knowledge will be 
wider and more accurate than at present ; but even with our present 
very limited information, as to the species their range and relation- 
ships, some consideration of outstanding problems should be a ’guide 
to future research. 

The inteimal distribution is not here considered, as too little is 
known of it, to enable one to deal "with it adequately but there are wude 
differences between the algal flora, for example, of the Bay of Islands 
and of the Bluff, and wider still between those of the Kermadecs and 
the Aucklands. Still such differences are perhaps not gi‘eater than 
those that would be found elsewhere between sub-tropical and sub- 
Arctic or sub- Antarctic regions. In many cases too the distribution of 
a species is discontinuous, and it is then veiy easy to be misled as to 
its range. For such reasons it seems 'wiser at present to confine oneds 
comments to the external distribution. A few notes however, may be 
made to emphasize the above statements. In the Kermadecs such sub- 
tropical species as Gynmiosorus mgrescem^ Taonia australiasica and 
a Galaxauraj are found, and a Liagorot is known from Little Barrier 
Island. On the other hand sub-Antarctic species such as BesmaresUa 
WilUi/ ScytotTiamnus fcLScic'iilatuSjA^ Sire known from the Auckland 
Islands, thus showing a definite North and South distribution depen- 
dent on temperature. There are many other species or genera which 
are confined chiefly or entirely to the North Island, whilst others are 
only found in the South Island. Thus several more species of the 
tropical genus CauZerpa are to be found in the North than in the 
South Island; w^hereas, on the other hand CZadophoras are confined 
to the southern portions of New Zealand, and are not known 
north of Otago. Species o>f Callophyllis, ApopMaeaj EuBoniella and 
certain BeUsserias and Nitophyllums are southern rather than 
northern. Though the Fueales are fairly evenly distributed through 
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both Islaiidsj yet CcvrpophijUim. elongatwn is not Imown south of the 
Bay of Islands, C. ijilimosmn is chiehy a North Island species, whilst' 
the Cystoplwras are better developed in the South than in the North. 
Lmdshurgia is apparently most abundant in the neighbourhood of 
Cooks Straits, whilst a distinct species is known from the Chathams. 
These distinctions might be indefinitely multiplied, but so little is 
known of the content of many parts of the coast line and the special 
habitats of many species, that it is unsafe to venture very far on such 
generalizations. 

I shall now endeavour first to follow out the argument of my 
earlier paper, and show how it has been modified by our increased 
knowledge, and then deal with the questions raised in a more general 
way. The increase in the number of recognised species may be shown 
briefly thus : — 



1894. 

1925. 

British. 

Chlorophyeeae 

24 

45 

87 

Phaeophyceae 

55 

88 

142 

Rhodophyceae 

228 

390 

237 


307 

503 

466 

list of British 

species is based on 

that of 

Holmes and 


Batters, which is the last complete list available. No doubt it could 
now be considerably extended. The one uiiniistakeable point of con- 
trast' is the much greater richness of the New Zealand waters m 
Rhodophyceae. Varieties in both lists have been omitted, and similar 
groups only have been compared. Doubtless further investigations 
will show that New Zealand waters are as rich as those of Great 
Britain in Chlorophyeeae: and possibly also in Phaeophyceae. There 
are, for example, over thirty-five Eetocarpaceae in Great Britain, 
Avhile only four are recorded from New Zealand. These are imper- 
fectly known, and there are doubtless many more to be discovered. 

It should also) be noted that the two New Zealand lists— owing 
to eertain alterations in the classification — are not strictly comparable. 
The transference of the Baiigiales from the Chlorophyeeae to the 
Proto-Plorideae reduces the one groni) in the 1925 list and increases 
the other. In spite of this change the percentage of the Chlorophyeeae 
has been increased in comparison with the Phaeophyceae; and now 
numbers fift^-two per cent, instead of the earlier forty-four per cent. 
However, little guiclanee can be obtained from these percentages, 
which will fluctuate largely with, the nature of the investigations 
carried on, and which of course oiiily correspond very roughly with 
the numbei* of species actually present in the country. Tl^e compari- 
son with Great Britain — an area of equal extent in a similar latitude 
—shows that in these proportions we have a t\q)ically temperate flora. 
The high percentage of Plorideae is doubtless due toi the wide North 
and South range of our coasts; and not to any peculiar richness in 
the group. We have moreover an algal Flora averaging about three 
species to the genus. Hence we cannot in any way regard it as 
fragmentary or Oceanic in type, though certain small families of 
riortherh waters are missing from it. Figures for comparison may 
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be found in Murray, 1893, p. 70, Apart from geographic considera- 
tions, sea temperature is probably the chief controlling factor in the 
distribution of the seaweeds. The Florideae being generally shade 
plants, or more often submerged altogether, must depend more than 
the Chlorophyceae or the Phaeophyceae upon sea temperatures. Othex’ 
seaweeds being exioosed, at low tide depend for their existence upon 
such additional factors, as surface t'einperatures and the hnmidity of 
the air, the nature of the coast, the salinity of the water, the amount 
of light received, and the times of neap and spring tides. There are 
other ecological factors at work in determining distribiition, hut it 
is not propoised to deal with these in this paper in considering the 
general external distribution. 

In this respect, the first point to be noted is the amount of specific 
endemism. This is small compared wdth that of the flowering plants 
amounting only to about forty-one per cent., while high compared 
with that amongst the seaweeds in most other regions of the world, 
though it is difficult to obtain suitable figures for comparison with 
similar districtvS elsewhere. Great Britain, of course, is the most 
similar area, and there the endemism is almost negligible, as might 
he expected, from its situation in the midst of the land masses of 
the world. As Cockayne has pointed out (1921, p. 311) the endemism 
amongst the New Zealand Dicotyledon rises as high as eighty-five 
per cent. ; and though for obvious reasons the marine algae are com- 
paratively widely distributed, it is quite possible that in them the 
uniount of endemism rises higher than elsewhere, except perhaps in 
Australia, ichere there is a remarkable number of endemic Ploridean 


■genera. 

Yet, whilst in the case of the flowering plants, increasing know- 
ledge has tended to increase the percentage of known endemism, here 
it has tended to decrease it. In 1894, I estimated it as fifty-two per 
cent. It now appears as forty-one per cent. This decrease is largely 
due to the increased number of species, now known to be eomnion to 
New Zealand and Australia. Whereas I previously estimated our 
Australian element to he onlx^ fifteen per cent, of the total, it now 
appears to be thirty per cent. On the other hand, the percentage of 
what we would now term sub- Antarctic species has considerably 
deer eased, though it is still a noteworthy feature of the list, amount- 
ing to perhaps seven, per cent. This includes a very few forms 
which are also found in the Antarctic proper, Ballia caMtricJia 
aiicl i?. liornhromama^ hut generally speaking there is no distinct 
element in New Zealand seaweeds which can he recognised as purely 
Antarctic. The widely distributed species amount to about sixteen 
per cent, in both lists. The remaining species (six per cent.) are 
those with wide but often discontinuous distribution, amongst which 
may perhaps be* traced a small and scarcely noteworthy Polynesian 
element. We thus get the following results, which I now wish to 
consider, somewhat more in detail>“ 

■ Endemic ' 41 per ^ cent. ; > 

■ Australasian" ■■ ' '30- o 


Sub- Antarctic 7 

Widely distributed ...... ...... 16 

Miscellaneous', ■ ■ , 6, 
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Now let xis consider tlie endemic element. Dr. Cockayne (1. c.p. 
311) defines five degrees of specific endemism; fint it will fie quite 
impossible to follow liis arrangement here. However, it may fie fioriie 
in mind, and we may at least distinguish those species, that show 
vndemiam of the first degree. These .are those which belong to 
endemic genera, sub-genera, and distinct sections of genera. Now 
our endemic genera are twelve in number, ^^Ftilopogon, Herponemay. 
3£arginariaf Landshurgicty Craspedocarpusy Abroteia^ 

Sfreblocadm, MicrocolaXy Pleurosticliidhim, Fandorecij and Bacyfly- 
menm. These may be regarded as a distinctively New Zealand 
element, involving eighteen species. Most of them require more 
investigation than they have received. 3iarginaria with two species 
is a most distinct fucaceous genus, whose reproduction has not yet 
been fully Arorked out, and a detailed account of it is much to be 
desired. Lmidshtirgio. though perhaps not so distinctive is in a similar 
position. It has also two species, one on -the main islands, and one 
on the Chathams. Apoplilaea again with two species, is a red seaweed 
of quite uncertain position. Fleurosticliidium is a remarkable and 
little known Ploridean |)arasitic on a brown, an unusual occurrence. 
Fandorea belongs to the Ceramiaceae^ is monot'ypie and quite insuffi- 
ciently knoAvn. The other endemic genera are less aberrant, and 
more closely resemble forms known elscAA^here, and Avill noit be further 
considered here. They are usually moiiotypic. It may, however, be 
noted that none of these genera belong to the Chlorophyceae Avhich 
are usually widely distributed, that eight are Ploridean, and four 
Phaeophyeean. Three, Herponemw, 31icrocolax, and Fleur osUcliidinm ^ 
are parasitic. 

Associated Avith these endemic genera, are those which though 
not confined to New Zealand have a distinctively New Zealand section, 
or those AAdiose species are chiefly confined to New Zealand Amongst 
these may be mentioned Garpophylhim (Avhich, hoAvever, is closely 
related to the widely distributed Sargassmn)^ Cladhymenia, Eitzom-- 
eUay and Pacliy^nenia. The Ngav Zealand species of these genera are 
probably not so distinctive as those in the first group. They Avould 
still, hoAAnver, come xnider Cockayne ^s definition of specific endemism 
in the first degree {3Ietamorplie and Aeodes until recezitly have been 
regarded as monotA’pic endemic genera, but the same or another species 
has in each case, recently been found in the North Pacific). This 
^ves us another fifteen species toi add to our previous eighteen, making 
in all a total of thirty-three, which show specific endemism of the first 
degree.,. 

Here is perhaps the place to mention the algal genera confined 
to New Zealand and Australia. They are nineteen in number, rfo., 
Feriihalm, Notlieia^ Hormosira, Xi%)Jiop7ioray Cysiepliora/ Gloiosi- 
pl^oniu^ My cTiode(iy Dicraxiomu, ATescliougiu^ 3[elu%tE(ili'a*^ Ciirdicieaf 
Sarcoxladjlay Hymxnocladia, H eminmraj Plutymophora, Aphano doMa,, 
Lenormandiay. Warrema Tliamnoclonium. 'Several other genera are 
confined to Nbav Zealand, Australia, and the Cape of Good Hope. It 


^ ^ Since writin'g- the above, I find, from Sauvageau, 1900-1914, p 480, that 
Pifiiopoi/oji, has also been found at Port Phillip (Australia). 
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is clear, therefore, that the general distribution of the soiithern elenient 
is, as .might be expected, of an east and* west eharact'er. In such 
genera, however, as Noflimij Hormosira^ XipJiopJiora, CystopJwra^ 
Melanilialiitj Curdiaeaj Barcodadm, and TJgme^wcladm, sufficient dis- 
tinctiveness is shown to constitute Australasia as a distinct algal 
region, and it should be so* considered in the future. 

The majority of the reniaining New Zealand endemie species 
would no doubt appear under Cockayne’s classification as showing 
endemism in the fourth degree. Many of them are found" in the large, 
world-wide genera such as NitopliyUmn^ Gigariina, and Polysiphonia. 
It would serve nO' good purpose in the present state of our knowledge 
to attempt any further analysis of this form of specific endemism. 
However, something must be said about the distribution of the 
endemics through the sub-classes and families. In the Chlorophyceae 
there are only nine, and of these seven occur in the genus Cladopliora. 
This number is quite likely toi be reduced by further exploration in 
a djacent countries and islands. The cosmopolitan nature of the IJlva- 
eeae at any rate is well known, and possibly to be attributed to their 
great age, rather than to special means of distribution. No doubt, 
however, there aro still a eonsiclerable number of the smaller Chloro- 
phyceae yet to be listed. 

With the Phaeophyeeae it is different. Our hroum seaweeds are 
almost exclusively Australian in their relationships. With the excep- 
tion of the endemic species already dealt with, one or two sub- 
Antarctic species from the Aueklands, Lessonm variegada’ and- several 
doubtful eases, all our known Phaeophyeeae are also found in Aus- 
tralia, and, as we have already seen, many of the most remarkable. 
{e.g,, Notlieia, Horntosira, Xipho2)P^^^^^ Perithalia) belong to distinc- 
tively Australasian genera. Our Pueaceae, indeed, are all Austra- 
lasian if not endemie, with the exeeptioii of BdJrvilUa, which though 
South Australian, is chiefly sub-Antarctic in its distribution. This is 
a remarkable fact, and I do not think the relationship can be attributed 
purely to dinft’ aemss the Tasman sea in currents from the west 
driving before westerly winds, particularly when we remember that 
the Laminarians on the other hand, though more widely distributed, 
tend to show a sub-Antarctic facies and have their headquarters in 
Southeim America. The Ectoearpaceae are more cosmopolitan, and 
are probably an older family. However, the New Zealand species are 
so little known, that there is little t'o be said about their distribution. 

Not only are there a number of endemic Australasian genera, 
but of the thirty per cent, of our seaweeds that are also found in 
Australia, no less than one hundred and twenty-six, or twentyrsix per 
cent, of the total New Zealand seaweeds, are confined to New Zealand 
and Australia. About one thousand Australian seaweeds are known, 
therefore about thirteen per cent, of the Australian seaweeds are 
found only in New Zealand apart from Australia.. The connection 
is obviously a very much closer one than it is for the Phanerogams ; 
and it is not altogether represented by showing percentages. The 
numbers of individuals have to be considered. One may traverse the 
Australian forest for days and see few New Zealand species, and 
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those ill small quantity, hut if one goes to the sea-shore at Sydney or 
Melbourne the New Zealand species of seaweed are much in evidenee. 
Possibly, blit not probably, ocean currents are responsible for this 
close conneetion. In this eOvSe one might expect to find more Austra- 
lian species on the west than on the east coast of New Zealand ; but 
much of the West Coast is poor collecting ground, and in any case 
there has been but little examination of it. AVhat is particularly 
required is a close examination of the species common to hoth Floras, 
and this has yet to be done. The Anstralian element of our algal 
flora contains, further, a distinct Malayan group, which, however, 
scarcely needs discussion. 

The next element of especial interest is that now known as the 
suli-Antarctic. The term has been loosely and variously used by 
different writers. It is proposed here to consider the Antarctic as 
that region bounded by the northern limit of pack-ice ; and the sub- 
Antarctic as bounded by the northern limit of drift-ice. Thus 
defined the Antarctic will include the Antarctic continent. The 
sub-Antarctic is entirely insular and includes Tierra del Fnego, the 
Falklands, South (reorgia, Tristan da Cunha, the Crozets, Kerguelen, 
the Aucklands, and Campbell Island, with various other small islands. 
As is well known, these islands show striking resemblances in their 
animal and vegetable life, and for biological purposes form a well- 
nuirked region. When species from these groups pass northward 
into Tasmania, Southern Australia, New Zealand, and South Africa, 
they constitute a distinct element in the flora, which may be termed 
the Austral-sub-Antarctic. Now this Anstral-sub-Antarctic group is 
in New Zealand represented by thirty-five species in the seaweeds, 
viz. : Cliaetomorplia Dartvioiii, Halopteris funicvlaris, Ilalopteris 
liordaceay Scytotliamnus mistralis, Adenocysks uincularis, Lessonia 
variegataj D^Urvillea miia7xiica, Chaetmigimn variolosumy Gigartina 
fissa^ Iridaea cordata, I. laoninarioides, Callopliyllh varugata, 0. 
teneTUf RliodopJiyllis acwntliocarpay R. angiisUfrori^iy Bliodym enia 
cor(dlin(iy Niiopliylhmi mnlMmrve, N. SmiiMiy Pliycordrys qwrd folia, 
BcMzoneura diclwtoma, S. Davisii, Ftilonia ^yuigeUanica, Delisea 
Chondria angusiata, Lopliwellu comosii, L. Hooheriana, Poly- 
siplionia ynicrocarjyaj Eerposiplionia ceratoclada, Griffitlisia antarcfica, 
Ballia caUitricJia, B. scopayia, Aniifhamnion flaccidum, A. ptilota, A, 
iermfolitmi, Litlwtliamnion aniard^ 

There is in addition a very small element, which is sub-Antarctic 
propeiv reaching to the Aueldancls and not x>enetrating to the main- 
land of New Zealand, e,g., Desyyharestia WiUii, ScytofJiaynyim faseicu- 
laius. l^ow the main characteristie of these sub-Antarctic species is 
their wide and discontinuous distribution in south circumpolar seas. 
I have given reasons elsewhere (Lg,, 1895, p. 305) for doubting the 
frequene^d of living seaweeds crossing wide ranges of ocean. It is 
true that if eystocarpie specimens of red seaweed could cross the 
barrier, they might at times successfully rep roduee themselves, and 
undoubtedly some of the larger brown seaweeds occasionally migrate 
from coast to coast; but the present distribution shows that, such 
occurrences are rare; and for many species doubtless quite impossible. 
The currents of the Pacific are still imperfectly known; hut the ice- 
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drift from the polar regions obviously indicates northward currents 
round the Antarctic circle, and that these sometimes carry seaweeds 
is well known. Thus, speaking of the Humboldt current between 150^^ 
W., and 117° W., Captain Crutchley ( 1891 , p. 275) states: This 
current eauiiot be overlooked even in summer, not because of the ice 
contained therein only, but also because of its peculiar colour, wdiich,- 
in two separate years, was a dirty ultramarine, and because it con- 
tained large quantities of seaweed and various kinds of floating 
matter. ” Yet there are a number of seaweeds confined only to Ant- 
arctic seas (Skottsberg, 1907 , s. 158 ), so it is clear that drifting 
weeds do not necessarily establish themselves on the shores on which 
they are cast. (v. also Kylin and Skottsberg, 1919 , Ehodophyceen s. 
80 .) AVhatever the explanation of the present distribution of our 
seawueds may be, it is clear from this, as from other branches of 
biology Chilton, 1909 , p. 806 ), that the range of living forms 

cannot) be accounted for on the supposition that the present land- 
masses have been permanent, i.e., the marine Algae in their present 
distribution tend to support such a belief in changing continental 
areas rather than negative it. 

So far, ive have been considering chiefly the east and west dis- 
tribution of onr species. There remains to be considered the "widely 
ranging species that occur on both sides of the Equator, and in more 
oceans than one. There are, of course, a number of practically cos- 
mopolitan species, and a larger number of genera found in all seas. 
Generally speaking, there seems to be — as might be expected — a rather 
stronger relatioinship with North Pacific seas, than "with the North 
Atlantic, but this relationship is one of genera rather than species. 
There is a still more distinct relationship with the Indian Ocean and 
South Atlantic, particularly in warm-temperature and sub-tropical 
species. However, these remote connections are easily exaggerated, 
and subsequent investigations may show them slighter than now" 
appears. Species considered to be the same in widely distant regions 
wall be show*!! t'Oi be dissimilar; and this is particularly true of 
common European and New Zealand species. As our seaweeds have 
originally been exainined by English and French algologists, the 
tendency has been to collate them with British and European species 
rather than with those of the North Pacific. Modern investigation, 
indeed, has reduced the apparent number of British species in New 
Zealand, so that our connection with Europe, apare from that indi- 
cated by cosmopolitan or wddely distributed forms, is now known to 
be small or even non-existent. Amongst the brown seaweeds there is 
cleaiij" no connection. This early became apparent. Hooker and 
Harvey, writing in the Flora AntarcUca, vol. II., p. 45, thus discuss 
the distribution of the Pucoideae; — 

Throughout all latitudes the two tribes Pucoideae and Cy^- 
toseireae form that prevailing vegetation to which the name seaweed 
is commonly applied; and the different genera so far arrange them- 
selves within geographical limits, as to present wdth such exceptions 
as the Scyiiotlialm Jacqiiinotii, a most harmonic assemblage. Thus in 
the opposite frigid zones the waters are inhabited by certain genera 
of Pucoideae, which are in a great measure representative of one 
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another. The north cool zone Fucus proper and HimmitJialia are 
represented in analogous southern zones by D'UrviUea and Sarcopliy- 
cusl None of these genera approach the tropics, for the Fucoideae 
abound toward the poles, and there attain their greatest bulk diminish- 
ing rapidly towards the Equator, and ceasing some degrees from the 
■line itself. The representatives of the Cystoseireae in the higher lati- 
tudes of the opposite henusphere, are equally appropriate with those 
of the Fucoideae, for we have in the North cool zone CystoseAni and 
llalidryS' represented in the South cool zone by Blossvillaea and Scyto- 
tlialia whilst the immense genus Sargassnm find its maximum in loAver 
latitudes and under the Equator itself.^' 

This passage, when considered in the light of modern ideas of 
classification, will have to be very much modified. Oltm^anns (1922) 
divides the Pucales into two families the D’Urvilleaceae and the 
Pucaceae. In the former are placed the two genera D^Urvillea and 
Saroophycns with a South circumpolar distribution. The Tahiti 
habitat for the former is probably erroneous. We can therefore no 
longer consider these two genei'a as representative of the northern 
Fucus and Himantlialiay which belong to the Pucaceae proper. The 
closest southern representative of Fucus is probably the Australasian 
genus Xiphophoraf though we are still Igiiox'^ant of many of the details 
of its .structure necessary fox'" a full classification. The section of the 
family to which Himanilialia belong is not represented in southern 
waters. Scytofkalia is now also regarded as belonging to- the Fucus- 
Ascophyllum group and not to the Cystoseireae. Further, the genus 
Cystaseira has recently been discovered in New Zealand (de Toni et 
Forti, 1923, p. 70). 

Thus, it is now impossible to see the balanced arrangement in 
northern and southern wnters that Hooker and Harvey found. Cer- 
tainly the northern Cystoseira seems to be largely represented by the 
southern CystopTiora {BlossviUaea) , but other-wise there is no balance. 
We have also the anomalous genera Ilorniosira and Noilieiay and the 
endemic Lmidshurgia whose position is as yet insufficiently kno-wn. 
On the whole, therefore, it may be stated that the members of the 
Fueales found in New Zealand, though so closely related to those of 
Australia, show very little relationship to those of European seas. 
In fact, with the exception of Cysioseira, there is not a single genus 
common to Great Britain and New Zealand—a disparity that it wnuld 
be difficult to parallel in any other equally widespread algal family. 
On the other hand, most of the New Zealand genera of Chlorophyeeae 
are also found in Great Britain, and the same will probably be found 
to be true for the remaining Phaoophyceae with the exception of the 
Lamdnariaceae. This perhaps tends to show that the Fncaceae is the 
most-recently differentiated family of this sub-class. 

The general distribution of the Laminariaceae has been w’ell 
studied by Setchell (1893). One of the most noteworthy facts is the 
complete absence of Oie otherwise cosmopolitan gemis ia)nmflnh from 
Fuegian, Australasian, and Antarctic seas. The germs Lessonia, with 
its headquarters in Fuegia, has found its way as far north as the 
■ Ochotsk Sea in the Paeifie. It is quite absent from the Atlantie. 
Macrocysiis is tempernte south eircUmpolaiv but also travels up the 
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west coasts of Aiiierica and Africa. Ecldo^via^ witli a somewhat 
similar distribution to Macrocystis in the south, is apparently abs^eiit 
from the N.'W. Pacific, where, however, it is replaced b 3 ^ the allied 
genus Eise7iia. On the other hand, Ecklonia is largely represented in 
Japan, where Ilacrocijstis is wanting. Altogether, we may say that 
our Lammarians- are more closely related to those of the Northern 
Pacific, than of the Northern Atlantic. Apparently the only genus 
of the Laminariales common to New Zealand and Great Britain is 
C}w7Xlaj and in the Laminariaceae proper, there is no common genus. 
As in the Pucaceae the northern and southern genera are widely 
different. Again, the Pucaceae of the N.W. Pacific show rather more 
relationship to those of New Zealand, than do the Pucaceae of 
Northern Europe, particularly in the Sargassiim series, for the genera 
Blossevilled [Cysi^opho^'a) Cystoseira, and Sa7'gassu77i occur in both 
districts, though Blossevillea {CysiopJtoy'a) is represented only b}^ one 
rare species in N.'W. America, and Gystoseim is represented by one 
apparently rare species in New Zealand. 

A plant of remarkably discontinuous distribution, which has been 
the subject of some discussion may be worth mentioning here — CocUimi 
}}iuc7^onatum J. Ag. This species was originally described by Agardh 
in 1886, and three varieties were established, depending on the char- 
acter of the mucro: var, Tas7nanicim from Tasmania, var. Calif or- 
iiicum from Califoriiia, var. Novae-zelandiae from New Zealand. 
The plant was subsequenth” recorded from South Africa, Japan, and 
Cape Horn; and the Novae-zeJmidiae from East Australia. 
Cotton (1912, p, 117), described a plant from Clare Island as G. wiuc- 
ronatum var. Aikniticiim , and stated its closest ally to be the New 
Zealand form; and says of it (l.c.p, 118) : This remarkable feature 
with regard to the distribution of G. 7micronat%7n is not so much its 
link with the Australian forms (our other species C. iomentos'iim and 
G. adhaerens apparently occur in the Southern Hemispliere), but its 
isolated position in Europe. It is not known from the Mediterranean 
’or from North Africa, and is apparently absent from the remainder 
of the North Atlantic.’^ It is, however, found at various ^points in 
Ireland, Scotland, and the Isle of Man. Purther he continues (l.c.p. 
171) : "' Codimn 7n%icrofiatum var. Attoificum, is even more note- 
woli:h 3 ^ So closely allied to the New Zealand form of the species as 
to bo almost inseparable fi"om it, and yet unknmvn in the Northern 
Hemisphere except in the British Isles, it's distribution is certainly 
remarkable. As far as is known, it does not occur in England, but has 
existed in Scotland for at least seventy years, and in Ireland for 
upwards of a hundred/’^ However, Setchell and Gardiner (1920, p. 
171), identify G. mucfonatim. with G. f^^agile (Suring) and 

state: “The mucronate tip of the utricle of this plant is a prominent 
specific character and is subject to extl'eme variation. We have 
studied and comparecl plants from a considerable number of localities 
ranging from Alaska to Mexico; and have come to the conclusion that 
species cannot be split into varieties based on that character.’^ (icVy 
of the mucfo.) It is certainly true that the New Zealand speciihens 
I have examined show considerable differences in the development of 
the mucro, though as yet I have not seen any of the Tasmaiiian type. 
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I hoxje to give the matter more detailed study later on. Tins, of 
course, still leaves the British plant with a curiously discontinuous 
distribution. 

We have still to say a few words as to our connection with N.W. 
America. There are several common forms which are worthy of 
mention. Codiimi mucronatum J, Ag’., has alinady been discussed. 
Another remarkable case is that of Enteromorplia acanihopliora. It 
is known from New Zealand and Tasmania, and has recently been 
identified from Mexico by Setchell. It was originally described by 
Kuetzing from New Zealand from specimens given him by Sir J. D. 
Hooker. However, so little is known about the Enteromor pirns of the 
Pacific generally, and they are so> difficult to identify, that little stress 
need he laid on this ease of discontinuous distribution. Gigartma 
racliila again would be a sub-Antarctic species except for its occur- 
rence in N.W. Amierica, and Aeodes, hitherto regarded as an endemic 
New Zealand genus, has recently also been discovered there; but gener- 
ally speaking there is little connection indeed between our seaweeds 
and those of the N.W. Pacific, ivhicli are related to the algal Flora 
of the Atlantic rather than to that of the South Pacific. There is, 
however, a slight and fairly definite eonnection represented by certain 
red seaweeds, which are apparently sonthern forms that liawe some- 
how crossed the tropical barrier and reached the coasts of North West 
America, Such species (in addition to Aeodes and Gigartina radula, 
already mentioned) are: Iridaea laminarioides, I. cor data ^ Rliodo- 
glosstcm laMssiniuyn, CallophylUs variegata, Schizonetira (pJiycodrys) 
quercifoliay Gt'atelonpia jyinnata. Generally speaking, however, the 
tropics are an almost complete barrier to the passage of red and brown 
seaweeds from north and south temperate regions and vice versa ; yet 
four of these species beong to our sub- Antarctic list. We may sum 
up by saying that the phjTogeographic relationships of the New Zea- 
land algal region are chiefly with Australia and through Australia 
to some slight extent with the Indian and South Atlantic Oceans. 
There is a small sub-Antarctic element, and a still smaller North 
Pacific one. A curious case is Caiilacantlins spinellus^ which is known 
only froni Juan Fernandez, Easter Island, and New Zealand. 

For the sake of students and investigators generally reference 
may he made to one or two of the problems confronting the New 
Zealand algologist. The recent discovery by Kyliii, Sauvageau, and 
others, of a sexual generation in the European Lamina rians, makes 
it' certain that similar discoveries will in the future be made in respect 
of our three large Laminarians, MacroeysHs, Lessonia, and Ecldonia, 
There can be no question of the closeness of the relationship of these 
three genera. They represent the maximum of complexity of vege- 
tative structure in any group of Algae. The occurrence in all of 
them of condueting strands, sieve-tubes (trumpet-hyp hae) , etc., 
places them at the head of the brown algae; but no garnet ophyte is 
known in these three genera. Doubtless it is minute and exceedingly 
difficult do obtain. Probably the sexual generation is only to be 
obtained by cultivation in an aquarium, for the sporophytes are all 
large seaweeds, whose cultivation in the open would be difficult. 
Perhaps the only hope of dealing snecessfully with them would he in 
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a properly equipped marine biological station, and this we do not at 
present T)ossess in New Zealand. It is hoped that some institution of 
the kind may soon be developed here; and I believe Professor Kirk 
contemplates the establishment of such a station at Island Bay. 
There would be no better place in the world for the study of the 
alternation of generation in these huge Laminarians, for Lessonia^ 
MacrocijsUs, and Echlonia all abound there. In the genus Lessonia 
(though not in the New Zealand species), huge tree-like form oceiir; 
Macrocysiis is the longest seaweed in the woidd, often attaining a 
length of much over a hundred feet, and JEcJdonia, though much 
smaller, is a comparative giant as compared with most other 
algae. On the other hand, it is possible that in contrast vith these 
huge sporopli^Tes the gametopliyte consists of a few microscopic cells 
bearing the sexual organs. 

Though the Laihinariaceae have pride of place amongst the 
brown seaweeds, and present the most pressing problems for investi- 
gation, some of the other Phaeophyceae are in urgent need of further 
and more detailed examination. The strange plant of south temperate 
seaSj Splaclinidhwi (L) Grev. is still a puzzle. By the 

earlier algologists it was unhesitatingly placed in the Fucaceae. How- 
ever, in 1892 a special order was constituted for it by Miss M. Mitchell 
and ]Miss F. Whiting, who believed that they had proved that the con- 
eeptacles contained zoospores and not oospheres as had previousl 3 ^ 
been supposed. I was fortunate enough shortly afteiwards (1893, p. 
288) to see these zoospores (if zoospores they be and not isogamous 
gametes) in free motion outside the conceptacles. The same investi- 
gators also found a remarkable initial cell at the apex of each branch 
and at the base of each coiiceptacle. Later Miss M. Hoe (1916, p. 
400) found it preferable to retain the plant among the Fucaceae, 
regarding it as an intermediate betXveen that family and the Laniin- 
ariaceae. In 1920, Dr. Skottsberg investigated the plant and came to 
quite other conclusions (1920, pp. 277-287). 

In order to explain his results, some account' must be given of 
the general somatic structure in certain groups of the Phaeophyceae, 
In the Ectocarpaceae we have much branched filaments, consisting of 
single rows of cells. When we have these interwoven into ropes we 
get the cable type. This occurs in New Zealand in Chordarm and in 
Mesogloia (if the last named is really found here). Then in the 
Fucaceae wn have the parenchymatous type, and further in all 
Laminarians trumpet-hyphae are present. Now Miss Mitchell and 
Miss Whiting saw in Splaclinidnmi an alga of the parenehyma'tous 
type with zoospores in conceptacles. Skottsberg re-exaniiniiig the plant 
in 1920, finds the thallus filamentous and pseudoparench 3 matous ; 
and feels justified in regarding it as of a Chordariaceous type. In 
Ghordarm the ultimate ramiili bear the reproductive organs on their 
surface, and therefore Splaclmidiiim is quite unique in the group— 
if it should be retained hem— in possessing coneeptaeles. 

Now a word or two about the so-called initial cells. These have 
not been seen to divide, nor do they in any waj^ appear to be eonnected 
with the rest of the plant. Dr. Skottsberg regards them— and appar- 
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ently witli good reason — as parasitic, and perhaps belonging to the 
genus Codiolnm. I certainly have seen in the gelatinous interior of 
Spladinidimn Avandering uniciillular organisms which might AAmll be 
the zoospores of a Codiolnm. Dr. Skottsberg thus eoiieliides his 
paper: Sidachnidmm is quite a unique type, still I believe there are 

reasons to regard it as representing a branch of the Chordariaceae, 
perhaps a higher stage. I do not find sufficient grounds for suppress- 
ing the order Splaehnidiaceae, Avhich from a taxonomic Yiew is Avell 
circumscribed. There is no eAudenee that is intermediate 

between Chordariaceae and any other order. 

Here then are several problems for the student. (1.) AYhat is 
the groAAdng point or groAAung area of Sidaclinidium'l (2.) Are the 
reprodueth^e organs zoospores or isogametes f (3.) What is the so- 
called initial cell? (4.) How do the conceptaeles dcAmlop? 

A second fiicoid to Avhich I aausIi to call special attention is 
Notheia anomala BBil et Haiw. This is a parasite confined to Aus- 
tralasian seas, and is limited in its distribution by the distribution 
of its host Horrnosira BanJiSvi Considerable attention has been paid 
to it by various Avudters, but not all the literature is at present avail- 
able in NeAc Zealand. The latest investigator is Miss May M. Williams 
(Proe. Linn. Soc, N.S.W. 48, 1923). Oogonia, or what appear to be 
oogonia, haA^e long been knoAvii in this curious little parasite; but 
no antlieridia have been seen. Miss Williams now suggests that repro- 
duetiQii is by means of parthenogeiietic eggs; but the cytology has 
not been investigated, and it Avill noAV be necessaiy to ascertain 
Avhether the chromosomes undergo reduction. This is another problem 
for the Zealand student (a\ G. Murray, 1895, p. 42). 

Another. genus of the Pueaceae Avhich requires much closer inves- 
tigation than it has yet received is Xiphopliora {Fucodnmi). There is 
still much unknoAvn detail in its methods of reproduction. As the 
Avhole question of the alternation of generations amongst the Pueaceae 
is as yet a matter of debate, it is quite possible that fundamental 
evidence for one or other of the theories in vogue might be obtained 
from the study of the life history of some of our species. Landsiurgia 
and ^larginaria are other genera reqiziring fuller examination. 

Of the Plorideae or the Chloropliyceae I propose to say nothing 
here. Doubtless there are many problems presented by them, but' they 
are not so obAdous and outstanding as in the Phaeophyeeae. 
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(Plates 21-24.) 

Under the sub- class Hyiiieiiomycetes of the Basicliomycetes occur a 
natural group of Fungi (the Polyporaeeae) characterised in that the 
h 3 uneniuni lines hollow tubes or pits on the (usually) Yentral surface 
of the fructification. But as to ivhether this group constitutes an 
order, family or tribe of the Hymeiioinycetes, no unanimity of opinion 
exists. A brief outline of several of the classifications published, will 
illustrate these differences of opinions held by different Mycologists. 

The first definite classification published on the group was that 
of Fries (15), in Avhich the hnown Polypores of that period were 
arranged in sequence. This work Avas established as the starting-point 
of modern nomenclature in the Hyineiiomycetes, at the Nome'nclatui’e 
Conference, held at Brussels in 1910. Papers published prior to 1821, 
are therefore only of historical interest, so need not be further 
refer;:‘ed to. 

Pries in 1821 (15, vol. 1) dmded the Polyporaeeae into two 
genera, Daedalec and Polyjporus. The latter was again divided into 
the three sub-genera Favolus, Microporus and Polysticta; and each 
sub-genus was further subdivided into the following five tribes: — 

Mesopus — pileus centrally stipitate. 

Pleuropus^ — pileus laterally stipitate. 

Merisma — loilei imbricated, laterally stipitate and branched. 

Apus — pilei dimidiate sessile or effused. 

Resup hiatus — r esupinate forms. 

On the consistency of the tubes, each tribe was further split into the 
sections Carnosi, Sub-carnosi, Suberosi, Sub-sub erosi, etc. 

In 1828 (16, p. 44) Pries recognized Favolus as a distinef genus. 

In 1836 (17) he separated the genus Trametes from Dfzcda/ca as 
a distinct genus and recognized Cydomyces and Hexagonia as valid 
genera. ' 

In 1838 (18) he further subdivided the sessile species on the 
nature of the upper surface of the pileus and longevity of the plant 
fnt'o:— 

Anodermei — without cuticle, fleshy, annual. 

Placoderniei— hard crust, perennial. 

Inodermei — ^thin fibrous cuticle, biennial. 

In 1851 (19) he divided the genus ana into three sub- 

■"genera:— 

Eupolyporus— annual, fleshy, tough species. 

Ponies—perennial species with sti’atose tubes. 

Poria — r esupinate forms. 
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mid separated as a distinct genus on account of the 

coriaceous pileus, fibrous cuticle and homogeneous hynienium. 

Thus ill all his publications, Fries recognizes only seven genera, 
namely Gydomijces, DaedaUay Favolxw, Hexagonia^ Polyporus, Poly- 
sticius and Tmmetes. 

A related group of fungi, containing plants uvith the liyineniiim 
lining tubes, but differing in the nature of the context, evanescent 
nature and different development was in 1821 (15) separated by Fries 
as a distinct family, the Boletaeeae. 

Gillet (20) recognized all those genera proposed by Fries save 
FohjstictiiSj and in addition erected the genera Fames ^ Mermna, and 
Physispoms to contain woody perennial forms, branched stipitate 
forms and resupinate forms respectively. 

Quelet (31) raised the eleven divisions of Polyporus outlined by 
Fries into genera, eleven in all. The other Friesian genera were 
retained without alteration. 

Saccardo (33) followed the arrangement proposed by Fries. 

The next . important classification to appear was that in the 
Natuerlicheii Pflanzenfamilieii (22), in which the sub-class Hyine- 
nomyeetes was divided by Hennings into six orders, one being the 
Polyporaceae, containing the tribes Merulieae, Polyporeae,. Fistii- 
Ihieae, and Boleteae. Twelve genera were included in the Polyporeae, 
including Lensiies, included by earlier workers in the Agaricaceae. 

In 1907-1908, Murill (28) published a classification of the iSurth 
Ameifican Polyporaceae. In this he considered no less than sev^enty- 
eight genera, placed under four tribes Porieae, Polyporeae, Pomiteae 
and Daedaleae. This large number of genera necessitated his con- 
sidering eharactei'S not likely to be regarded as being of generic value 
by other workers, as colour and texture of the context and pores, 
colour of the spores, and the like. 

The most recent classification to date is that of Kea (32). Under 
the order Aphyllophorales (snb-order Porohydnineae) are placed the 
families Polyporaceae, Polystictaceae, Meruliaceae, Fistulinaceae, 
Hydnaeeae, Thelephoraceae and Cyphellaceae. The Polyporaceae 
and Polystictaceae) each contain five genera, the former Polyporns, 
Sistotremaj Fames, Ganodernm and Poria ; the ' latter 
Irpex, Lenziies, Trameies and Dnedalea. The Boletaeeae is placed 
under the sub-order Boletineae of the order Agaricales. 

AYhen these diverse classifications are considered it becomes 
obvious that the difficulty confronting the student is to decide which 
is the most suitable. For all have their advantages, and their dis- 
advaiitages. The tendency on the one hand is to retain few genera, 
but to group these under numerous families— in other words, to show 
that their relationships are distant, not close; on the other hand to 
erect niimerons genera on slight and often ineonstant characters, but 
to maintain these under small groups, as tribes and the like. Another 
disadvantage of certain of the modern classifications, is their compli- 
cated nature; for when complicated they tend to defeat the chief 
object of the systematist— to pmsent the species of his region in sueh 
a manner that they shall be readily known. 
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After working over the NeAV Zealand material, and abundant 
specimens froiiii abroad, the writer is of the opinion that it is not 
practicible' to maintain more genera than were accepted by Fries and 
certain other workers of his period. For it appears clear, to the 
writer at least, that Fries had already used all characters that may 
he considered of generic vakie; and a further multiplication of 
genera based on insufficient constancy of characters would only 
lead to confusion. 

The genera present in New Zealand, the writer would arrange 
under the two tribes Polyp oreae and Merulieae. These he would place 
under the family Polyporaceae, in turn placed under the order Poly- 
porales, together with the Boletaceae. This arrangement may yet 
have to be modified, when the structure and development of the 
Boletaceae are more fully studied. Meanwhile the writer believes 
this family should be grouped wdth the Polyporaceae under the 
same order, on account of the fact that, in both, the hyinenium lines 
definite tubes on the ventral surface of the pileus. 


Generic and Specific 'Characters, 

Earlier workers used as a basis for classification, such charac- 
ters as were readily noticeable, as the configuration of the lower 
surface of the pileus (whether gill-like, daedaloid, irpicifonn or 
poroid), nature of the context, whether wmody, coriaceous, fleshy 
or gelatinous, nature of the surface of the pileus, whether with or 
without a crust, hard or soft, smooth or zoned, etc. ; wdiether the 
tubes formed a solitary layer or were in strata. These characters 
were for the most part fixed upon first by Fries, and accepted com- 
pletely or in part by later workers. 

Certain later workers have contended that certain of these 
genera (as Fomes^ Poly 2 :)orus) w^ere too large, and contained too many 
species, and have attempted to modify the existing arrangement in 
\"arious wmys. One of the first to engage in such work was Quelet 
(31), who raised to genera, such sections of Pohjiyoriis as Pries had 
previously delimited. Others, working on colour and nature of the 
context, etc., colour and surface markings of the spores, have split 
two or three of the original genera into man}" — the climax having been 
reached by 'Murill (28) who recognized no less than 78 genera. 
ICarsten (24), Patouillard (30), and more recently Lazaro (25) have 
also erected many genera on similar characters. It is significant 
that although several have been engaged in erecting numerous 
genera, few of these have been accepted by others engaged in 
similar work. Some idea as to the confusion this class of work has 
introdneed into the literature, may be gained by a perusal of the 
synonymic list under the genus Polyj^orus, where almost 100 generic 
synonyms are listed. 

The reason why close splitting of genera of the Polyporaceae 
cannot be adopted lies in the fact that so few characters are constant 
in this group. For example, with species typically stipitate, the 
stipe may be lateral or absent', or the plant may even be resupinate. 
The crust on the surface (used as a group character by certain work- 
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ers) may be strongly developed or 'vvanting from different plants of 
the same collection. ' 

Of recent years some attention has been paid to such microscopic 
characters as the colour of the spores, the nature of their surface 
markings, presence or absence or setae in the hymeiiiuni, and even 
the nature of the hyphae of which the pileus is composed. 

The spores are certainly constant in all species examined by the 
writer, especially in colour and surface markings, and serve as admir- 
able specific characters. But unfortunately in the majority of species^ 
the spores are hyaline and smooth, being usually so regularly of a 
similar type as to be of little value generically ; and so many plants 
are known in which they have not been found, as to invalidate their 
use for generic delimitation. Further, when spores are scanty in a 
specimen (usually the case with hyaline-spored species, irrespective 
of genera), when found they cannot be considered as belonging to 
that species, unless found attached to basidia. And if so found, it 
is often possible they may be immature, wheii^ — even if belonging to 
a rough-spored species — they may appear smooth. Many erroneous 
spore records have been based on descriptions drawn up of spores of 
Hyphoniyeetes growing on old pilei; hence the need for caution in 
the use of such a character. 

Cystidia on the whole are quite tiseful specific characters, but 
as not infrequently they may be present or absent in different plants 
of the same collection (e.p., Fames robnstns) it is evident they can- 
not he considered of generic import. 

Examples showing the confusion, which has arisen through try- 
ing to maintain certain genera are numerous — one excellent illustra- 
tion being the so-ealled germs Poly stictus. Pries separated it from 
Polyporus because the pileus was coriaceous, the cuticle fibrous and 
the pileus heterogenous — possibly quite sound characters when the 
few European species he was dealing with are considered, but worth- 
less when applied to the number, now known. Kea (32) goes to the 
extent of separating this and other genera as the family Polysticta- 
ceae, separated. fi-om the Polyporaceae because the former was sup- 
posed to possess a homogeneous hymenium, as opposed to the hetero- 
geneous hymenium of the latter. Other workers have attempted to 
show that the genus may be segregated by the hairy surface of the 
pileus, or its sterile margin. But all these conditions occur equally 
with species placed by workers (including Fries) in Polyporus^ it is 
evident that Polystictus cannot exist as a genus, or even as a section 
of Poly poms. 

Probably the idea (originating with Fries) of splitting genera 
into named sections has been in part responsible for the flood of //new 
genera’’ with which modem literature dealing with the Polyporaceae 
has been inundated. This serves to bring related species together, 
provided the correct group characters are chosen, but the charaeters 
used too often cannot be considered as being of penmo value, owing 
to their variability. Fries, presumably, was quite aware of this fact; 
otherwise he probably would have erected his sections into genera. 
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Key to the Genera. 


POLYP^ORACEA.E: Pileiis annual or perennial; stipitate, sessile or resupi- 
nate; woody, coriaceous or fleshy. Hynaenium lining the interior of tubes, 
shallow pores, or anastomosing plates; tubes sometimes toothed; basidia 
unicellular, apically sterigmate, tetrasporous; spores continuous, coloui’ed or 
hyaline, rough or smooth. 


Tribe Polyporeae; Hynienium lining coherent tubes, sometimes toothed. 
Receptacle pileate. 


Tubes entire. 

Tubes in strata ... 

Tubes not in strata. 

Tubes at proximal ends even 

Tubes at proximal ends sunk different 

depths into context 

Tubes torn into teeth 

Receptacle resupinate. 

Tubes in strata \ 

Tubes not in strata j 

Tribe Merulieae: Hymenium lining fold-like plates 
anastomosing frequently to form shallow pores 


1. Fomes. 

2. Polyporus. 

Z. Trametes. 

4. Ivy ex. 

5. Poria. 

6. Merulius. 


1. — Th^ Genus Fomes. 

1. ^Fomes Gillet, Champ. Fr., yoI. 1, p. 682, 1878. 

Ganoderma Karst., Rev. Myc., vol. 3, p. 17, 1881. 

Foniitopsis Karst., l.c., p. 18. 

Xylopiliis Karst., HaUsv., vol. 2, p. 69, 1882. 

Placodes Quel., Encli. Fmig.y p. 170, 1886. 

Phelliniis Quel., l.c., p. 172. 

Mticronoporus Ell. et. Ev., Jour. Myc., vol. 5, p. 28, 1889. 
Elfvingia Karst., Fiul. Basidsv., p. 333, 1889. 

Heierohasidmi Brel, Uniers. Gesmmt. Myk., vol. 8, p. 154, 1889. 
Jj7iguUna Pat., Cat. rais. PI. cell. Tunisie, p. 48, 1897. 
Pyropolyporus Murr., Bull. Torr. Bot. Cl., vol. 30, p. 109; 1903. 
Glohifomes Murr., Bull. Torr. Bot. Cl, vol. 31, p. 424, 1904. 
Nigrofomes Murr., l.c., p. 425. 

Foynitella MuTi\, Bull Torr. Bot. Cl, vol. 32, p, 365, 1905. 
Amaurodsryna Murr., Ic., p. 366. 

Porodaedalea Murr., Ic., p. 367. 

Wkitfoi'dia Murr., Rull Torr. Bot. Cl, vol. 35, p. 47, 1908. 
Hemidiscia Laz., Polip. FI Espan., p. 82, 1917. 

Pseudofomes Laz,, Ic., p. 87. 

Friesia Laz., Ic., p. 92. 

TJngularia Laz,, l.c., p. 110. * 

Mensularialid.7>.;l.c.,p. VIA 
ScaZaTO Laz., Lc., p. 127. 

BoitcEiera- Laz., Z.c./p. 150. 


was not used as a generic name by Fries, though the genus is 
ci’edited to him in most publications. In 1851 (19) he divided Polyporus 
into the sub-genera Eupolyporus and Fomes, citing species accordingly as 
Polyimims (Pomes). . . . The sub-genus was raised to generic rank subse- 
ciuently by Gillet. 
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Pilcais perennial ; woody or corky ; stipitate, sessile or resnpinate ; 
applaiiate, imgiilate or siibglobose; exterior aiioderni or eiiernstedy 
sometimes varnished; context white or coloured; tubes strat'ose; eys- 
tidia present or wanting; spores hyaline or coloured, rongll or 
smooth, contiiiuoiis. 

Habitat : On wood ; parasitic or sai^roplunic. 

Distribution : AVorld-wide. 

The genus is characterized by the stratose tubes and usual wood}" 
habit. In most species the stratose tube are so rioticeable as readily 
to place them in the correct genus; in others — especially in certain 
tropical species where growth is continuous — they are often poorly 
defined; and in certain rare cases, as in Poly-porus gilvus and P. 
Branmi, they occur so seldom as to warrant their appearance being 
accidental, and therefore justify the plaeiirg of such under Pohjporiis. 

All New Zealand species are sessile, though a few have lateral 
stipe-like projections: suggesting stipes, hut elsewhere occur species 
with definite central stems. With us, all occur on wmod, but in the 
trollies a feAv terrestrial forms are known. In the related genus 
Poria> are grouped plants with stratose and non-stratose pores. 
Doubtless most of the stratose "bspecies” are resnpinate forms of 
Pomes (and indeed many have already been shown to belong to this 
genus) ; but until they have been eomieeted with their pileate forms, 
they are as a matter of eonvenience placed under this genus. 

Foynes has been split into numerous genera different workers, 
as the synonomy shows. Most have been ignored by the majority 
of systematists, but a few have wdthin I'ecent years, come into more 
or less general use and eonsequeiitly require further discussion before 
being dismissed. 

Gmioderyyia was erected in 1881 by Karsten (23) as a monotypic 
genus containing the species G. Uicida, characterized by the laeeate 
pileus and stipe. Later, on the same characters Quelet erected his 
genus Placodes, Patouillard (29) extended Ganoderyyia to incude all 
species possessing coloured spores, shining, laeeate pilei and adher- 
ing, stratose, or non-stratose tubes. It is this last character (the 
stratose or non-stratose tubes) which has caused so much confusion 
in literature, for naturally it breaks down the only possible division 
between Poli/porus and Foynes. Later Patouillard (30) separated 
the species of Polyporus and Fomes possessing hard, coloured context 
and divided them into four genera, on the following characters:— 

Plants with laeeate crust. 

Spores coloured, truncate .... .... .... .... Gcvnodernia. 

Spores hyaline .... ,... .... TJnguUna. 

Plants without a laeeate crust. 

Spores coloured .... .... .... .... .... Xanfliochroiis. 

Spores hyaline .... .... .... PlieUinus. 

Now as in New Zealand in the same species may occur plants 
with and without this laeeate crust, it is obvious that this eliaracter 
cannot be considered as possessing generic value; and as has been 
sliowm, spore diaraeters in a group where tlie}^ are so frequently want- 
ing, eannot be used generieally. 
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Mticronoporns was erected for species of Polyporus^ Fomes and 
Foria possessing sfroiiglj developed coloured setae in the hynieniiun. 
But these structures may be present or absent in different plants of 
the. same species, so cannot be used generically. 

'MuiTilh's genera were for the most part erected on such char- 
acters as colour of the context and spores, presence or absence of a 
stipe, and the like ; charaetex's, as has been shown, that are of no value 
geiiericallj". Lazaro (25)^ appears to have given new generic names 
to sections already pre^uoiisly named by Karsten, Patoiiillard and 
Mimill. 

Structure of the Mature Plant. 

As an example, the abundant Fomes hemiteplirns^ is chosen, as 
it ma 3 " readily be found (^n Wellington district at least) throughout 
the year on fallen beech timiiks in the forest; and in addition well 
illustrates certain peculiarities characteristic of the genus. 

The frait body, termed herein the pileus (but known also as 
sporophore, receptacle or hymenopliore) consists of three distinct 
structures, the cuticle, context and tubes. It is usually applanate in, 
shape, and is attached to the substratum by a broad, thickened lateral 
portion often prolonged in certain species into a stem-like structure 
(c.f. F\ The surface (cuticle) is covered with a very 

hard crust, brown or black in colour and appearing like pitch when 
cut into. It may be even, but moi'e often is zoned. In other species 
the crust is replaced by a thin, soft and fibrous cuticle. In old speci- 
mens the eriist is often rimose (broken into small areas by numerous 
crevices). Beneath the crust lies the flesh, or context as it is here 
termed (trama of ceifaiii 'woihers; medulla of de Bary). In fi*esh 
plant's it is often snow-white, but in herbarium specimens it ranges 
f ronx pallid ochxn to isabelline. It is usually coloured tawny orange 
immediately beneath the crust, and on this account the species may 
be readity recognised. The context is composed of thick-walled, inter- 
woven hyphae. 

Attached to the context, on the lower surface of the pileus, lie 
the strata of tubes, their number depending on the age of the plant. 
Each tube is in reality a cylindrical cavity in the tissue of the context, 
which is eonsequently modified by its pinsence, especially in the 
arrangenxexxt of the hyphae, and is lined with the hymenium, consist- 
ing of basidia and paraphyses. The tubes are so closely compacted 
as to give the impression that they are in reality separate cylinders; 
but as it is not possible to dissect them out, their true nature is evident. 
In certain othei' genera, as Boletus and Fistiilina^ they really are 
separable from one anothei*, hence the aeceptanee ^or the universally 
used term tube. The basidia are small eylindrical or clavate struc- 
tures, bearing at their apices four small sterigmata on which in turn 
are borne the foui' elliptical, hyaline, smooth spores. In this paper 
the term hymenium is limited to the layer of basidia, paraphyses and 
sub-hymenial tissue underlying them; but in most the term is some- 
what loosely applied to the whole of the poi^e stinta. 

A fresh stratum is formed each growth period, which with this 
species (in New Zealand at least) occurs twice a year, A white 
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myceliiiiTi grows from the margins, and sometimes also from the 
eent'ral portions of the ventral surface of the pileus, and covers the 
preceding tube layer. In this tubes rapidly appear, and shortly 
spore diseliarge occurs, spores being liberated over a short period 
in such numbers as to colour white, underlying branches, pilei and the 
like. In other species spore discharge ' differs considerably. For 
example White (34) has shown that with F. spore dis- 

charge is continuous over a period of six months; Faiill (14) has 
shown that F. fonientarhis develops a new stratmn of tubes in the 
autumn but delays pjoduetion and liberation of spores until the 
spring ; and that each stratum may produce spores for four ^nars in 
succession. 

After discharge, the ventral surface often becomes discoloured, 
frequently black. As many as 20 strata have been counted in one 
specimen, so obviously the plant must live for a considerable period, 
in the specimen under consideration at least ten years. 

The species is a saprophyte, occurring on faden (or dead stand- 
ing) logs ill beech forests. But other species of the genus present in 
New Zealand are of considerable economic importance, asi they 
a,ttack and destroy many of our most valuable timber trees. It is 
hoped, working in collaboration with Officers of the State Forest 
Service, these timber rots will be thoroughly investigated; but as 
such an investigation is not possible until our species are known, the 
object of the present paper becomes obvious. 

In wmrking over the species in his hei*barium, the writer found 
it wms a simple matter to arrange .specifically the plants contained 
tlierein; but he found it was much moi'e difficult to apply names to 
those species on account of the chaotic nature of the literature. In 
eotisequence he has had to obtain much material from abroad for 
comparative purposes, and to call on the aid of those workers abroad 
who have familiarized themselves with the plants of their region, 
for comparisions of New Zealand material with sioecies pccuriiig 
elsewhere. 

For aid in these paitienlars the writer is indebted to the follow- 
ing:— , , 

The late Dr. G. G-. Lloyd, Cincinnati, Ohio; Dr. J. F. Weir, Myco- 
logieal Exchange, Dept, of Agricnltui*e, Washington, II.S.A. ; Di*. J. 
B. Cleland, The University, Adelaide, South Australia; Miss B. M. 
Wakefield, Royal Herbarium, Kew, England; Mr. E. W. Mason, Im- 
perial Bureau of Mycology, Kew, England ; the late Dr. N. Patouil- 
lard, France ; Abbe G. Bresadola,. Ti'ento, Italy ; and for collections of 
Ne^v Zealand material, those individuals cited iinder the different 
species.' ;; ; 

Key TO THE Species. 

Context white or liglit coloured .... .... .... 1, F. Jionitrphrus. 

Context ferruginous or fulvus; cystidia present; 

.spores . hyaline , and smooth. > ■ . , . ' 

Surface' with ,. a definite hard -crust , .... ' . 2. F,: ^ 

'.Surface without crust' ^ 2. F.:zelan€icus.: ■ 
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Context cliocolate or umber; cystidia absent; spores 
coloured and verruculose. 

Walls of tubes thin, about 0.1 mm. 

Tubes about 0.18 mm. cliain .... .... 4. F. aiyplmiatus. 

Tubes about 0.25-0.3 nim. diam 5. F. australis. 

Walls of tubes tliick, about 0.2 mm 6. F, stil)torriatiis. 

Distribution. 

F. {ipplmiatus N.Z., Axis., Europe, N. & S. America, Asia. 

F. australis N.Z., Axis., Tropical Aniericai and Asia. 

F. Iie7mteplirus N.Z., Axxs. 

F, rohustus N.Z., Axis., Europe, N. America. 

F. S‘Ul)tor7iatus N.Z., East Indies. 

F. zelaudiciis N.Z. ? Java. 

Tlie distribxxtion of the species is interesting, for with the possible 
exception of F. zelandiciiSy not one is endemic, yet most occxir oii 
endemic hosts. 

1. Fomes hemitephrus (Berkeley) Cooke. GreviUeaj vol. 14, p. 21, 

1885. (Pigvs. 1-4). 

Polyporus lieyniteph^ms Berk., FI. N.Z., vol. 2, p. 179, 1855. 

P. lieuiitrepJmis Berk., Hdhk, N.Z. PZ., p. 608, 1864. 

F. ^narti'us Lloyd, Sy7i. Gen. FomeSj p. 214, 1915. 

F. cimeahis Lloyd, Z,c., p. 217. 

Pilexxs applanate, seldom ungulate, sometimes resupinate, attached 
by a broad base, 3-14 x 3-25 x e.m. ; surface covered with a 
definite hard and firm crust, at first reddish-brown, becoming black 
and shining, especially when cut, 0.25-2 mm. thick, bay brown, xxmber 
or black, zoned, often txxberculate, in old plants frequently riinose; 
context firm and toxigh, xvhite to isabelline, frequently zoned, tawny 
orange immediately beneath the crust; ventral surface plane or irre- 
gular, often with a posterior decxxri’ent spxxr, margin sometimes in- 
curved, white when young, becoming isabelline, brown or blacl^ ; txibes 
distinctly stratose, coloxxr of the context, mouths minute, about 5 to 
mm.; spores hyaline, elliptical, smooth, 3-6 x 2-3 mm.m.t ; setae absent. 

Habitat: On fallen and dead standing timiiks of Noiliofanus spp. 
(chiefly A. fioica (Hook, f.) Oerst.). 

York Bay, Wellington; Sept. 1921; June 1922; Apl. 1926; 
Jan.‘l927; e.F.a 

D,ay\s Bay, Wgton; Nov. 1926; Z). W. AlcKenzie! 

Paekakariki, Wgton. ; Jxine 1923; J. C. NeiUI 

Longwood Range, Southland, 1200 m. ; Nov, 1924; J. C. 
Neini ■ 

Dxxnedin, Otago ; Nov. 1926; Messrs. Scoft-Tliomscm rmd 
Smpson! 

*To standai'dize descriptions, the writer has followed Murrill (27) and 
other* recent workers in using figures which represent length, breadth and 
thickness respectively. In all, the greatest part of the pileus is considered 
in the measurement, including, when present, the lateral stipe-like point of 
attachment. Generally, however, plants vary to such an extent that measure- 
ments can conx-ey only approximately any idea as to size. 

tThe spore measurements gWen are based on spores attached to basidia. 
Spores are rare in herbarium specimens (of this species) so that these 
measurements may possibly have been based on immature spores/ though 
agreeing with spores obtained from spore prints. 
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Distribution: Australia; New Zealand. 

Common in beech forests in Wellington Province. It apparently 
does not attack living trees, but further work is necessary before this 
can be determined with certainty. 

A higlily variable species, characterized by the pallid isabelline 
colour of the context, tubes and ventral surface; definite crust with 
underlying tawny orange coloured context; distinctly stratose tubes, 
hyaline, smooth spores, and absence of setae. 

The shape varies from applanate to ungulate. The surface may 
be anoderm (especially in young plants) or covered with a reddish- 
brown or black firm and hard crust, which may be zoned, tuberciilate 
or riinose. The ventral surface also varies considerably. In young 
and vigorously growing plants it is even and usually white (of isabel- 
line in herbarium specimens). In old plants, as the vigour of the 
plant declines, the strata may not extend over the whole surface, 
when the fresh portion contrasts strongly with the old and discoloured 
surface. Often small islands’’ only develop, and as the plant ages, 
this gives rise to several regions of strata on the same pileus. 

F. 7mrtius Lloyd does not appear to differ in any particular; 
F. mneahis Lloyd is an ungulate form (not uncommion hi the collec- 
tions at hand) ; consequently both are considered synonyms of 
F, liemiteplincs^ especially as they oeeur on the same host' geims. 

Lloyd has recorded both F. hornodenmis and F, pmicola as 
occurring in New Zealand (26, p. 214, 219) ; but as neither has been 
found by the writer, nor been recorded as being present in New 
Zealand by any other worker, the writer believes them to be based on 
misdetennhiations of F, liemiiephrus. 

2. Femes robustus Karsten, Krit, Of vers. Finl. Bosidsv,^ p. 467, 1889. 
(Figs. 5-8.) 

Fyfopolyporus Calkinsii Mnrr., Bull. Torr. Boi. C?., vol. 30, 
p. 113, 1903. (teste Bresadola). 

Fomiiipona dryophiki Mnrr., N. Am. FI., vol. 9, p. 8, 1907 (teste 
Bresadola). 

F. isugma 'Mxxty., l.c., p. 9. (teste Bres.), 

Fyropolyporiis Bakeri Murr., l.c,, p. 104, 1908. (teste Bres.). 

P. Rohmsonias Mutv., I.C., p. WS. (teste Bres). i 

Fomes Hartigii (Alleseh.) Sace. et Trav., Syll. Fung., vol. 19, 
p. 712, 1910 (teste Bres,). 

F. setulosiis Lloyd, Syn. Gen. Fomes, p. 243, 1915. (teste Lloyd). 

F. sqiiivrrosiis Lloyd l.c., p. 247. 

PJiellimis rohustus (Karst.) Bond, et Galz., Bull. Soc, Myc. Fr. 
voL41, p. 188, 1925. 

Pileus ungulate or subglobose, often resupinat'e, attached by a 
broad base, equal, 3-16 x 4-25 x 3-15- cm. ; surface at first light M 
and tomentose, hecoming covered with a thick (l-Smin,), hard, dull 
black crust, usually sulcately zoned and often rimose ; context bright 
fulvus yellow, in old specimens often approaching ferruginous, fiimi, 
and, radially and concentrieally zoned; ventral surface even, con- 
eolorons with the context ; tubes distinctly stratose, mouths about 5 to 
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mm., coiicoloroiis, sTibhynieiiium cellular, liyaline; spores globose to 
siibglobose, 6-8 nimiii., hyaline, smooth, sparse; setae abundant, chest- 
nut brown, ventricose, aeuniinately pointed. 

Habitat: On living trunks of Notliofagiis fiisca (Hook, f.) Oerst. 

York Bay, AVellington; Sept'. 1921; Apl. 1926; elan. 1927 * 
G.H,C, 

Day'S Bay, Wellington; Nov. 1926; D. ^¥. 3IcKende! 

Paekakariki, Wellington; June 1923; J. C. Neill! 

Rotorua, State Forest Reserve; TJnhnown oolleoior! 

On living branches of Gassinia leptopliylla (Porst. f.) R, Br. 

Weraroa, Wellington; Mar. 1926; H. McDonald — G.E.C, 

White Rock Station, Featherston, Wellington; J. Barton! 
May 1927. - 

Dead Leptospermuni scoparkmi Porst. branch, 

Dunedin, Otago; Oct. 1925; Miss II. K. Dalrymple! 

(Setae absent, but otherwise the same.) 

Distribution: Britain, Europe, North America, Australia, New 
Zealand. 

The marked ungulate, often globose shape, light fulvus coloured 
context, hard crust, abundant setae and subglobose, hyaline, smooth 
spores are the characters of the species. 

The plant is not uncommon in beech forests in the Wellington 
Province, where it produces a serious heart-rot of NothofaguS' fusca. 
The species is often confused with F, igniarkis, which differs in the 
darker colour of the context, but otherwise appears to be identical. 
Setae are abundant in all New Zealand collections, and apparently 
also inmost Australian plants, according to Cleland and Cheel (10), 
though these workers have recorded occasional collections in whicli 
few or none are present; but many European and North American 
eolleetions are known in which they are consistently absent. This 
shows that the presence or absence of setae is of little specific signifi- 
cance. 

The form on Gassinia leptopliylla is responsible for the killing 
of numerous plants of this coastal shnib in the Weraroa and Peathers- 
ton districts. Recently, in company with Mr. H. McDonald, the 
writer made an inspection of an area near Wei'aroa beach where 
numbers of plants had been destroyed. Penetration was effected 
through the eimtches of the branches, which in this plant readily split 
apart. Here a rapid white heart rot was produced, followed by death 
of the plant. The pilei were secured in numbers usually near the 
base of dying plants, but were also numerous on dead branches lying 
on the ground. Most were resupinate, but a few showed scanty pileus 
formation. Otherwise they agreed in all particulars, especially in 
microscopic details, with F. rohnstus. The colour of the context of 
most was also the same, but in some both context and surface of the 
poises were darkeiy approaching ferruginous. These latter could be 
ref erred to light coloured forms of F. igniarius; but as most are typi- 
cally F. rohustus in colour, and as P. igniarius has not been collected 
in Australasia, it is considered advisable to keep this form Under P. 
roiiistus^. It is worthy of note that this colour variation oeeurs also 
in certain normal pilei of F. roiiistus. 
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3 .. Fomes zelaridiciiS' Cooke, Grevillea, vol. 8, p, 57, 1879 (Figs, 9-10.) 

Pilens applanate or plane, frequently resupinate, often dimidiate, 
attached Iry a broad base, 3-14 x 5-25 x 1-4 cm.; exterior eoneentri- 
cally, often sulcately zoned, fulvus to nmber, lighter in colour 
towards the thin and entire margin, hard, woody, but' without a 
distinct crust, margin even or crenulate; context thin, 2-5 niin., fiilvus 
to reddish-bromi ; tubes indistinctly stmtified, stuffed, sometimes inter- 
rupted by layers of context, ferruginous or concolorous with context ; 
:veiitral surface even, margin sterile, mouths concolorous, about 6 to 
mm., subhymeiiiuni hyaline, cellular; spores subglobose or more fre- 
quently elliptical, 3.5-5 nimm., smoothj hyaline; setae abundant, 
acuminate, often hooked, ventricose, chestnut brown. 

Habitat: Dead fallen logs of Noiliofagiis spp., Dacrydiuni ciipres- 
simim Sol., and Fodocarpus- spioatus E. Br. 

Weraroa, Wellington; July 1919; G,H.C. 

. Wilton’s Bush, Wellington; Nov. 1926; B. W. MoKemie! 

Day’s Bay, Wellington; Nov. 1926; D. W. McKenzie! 

Ngaio, Wellington, Nov. 1926; D. W. McKenzie! 

Distribution : New Zealand, (?) Java (teste Bres. 6). 

The thin applanate, often plane pilens, absence of a definite crust, 
thin fulvus or fenuiginous context, chestnut setae and hyaline, smooth 
spores are the characters of the species. 

Collections sent abroad have been determined as Fome& senex 
(Nees et Mont.) Fr., a plant with coloured spores; but as our plant 
has hyaline spores, it is evident it eaniiof be considered the same as 
F. seneX;, though agreeing in most other particulars. 

Bresadola (7) lists F. zelcmdicus as a synonym of a form of Foly- 
porus Korthalsii Lev.; but Lloyd (26, p, 277) states that the latter 
plant is in turn a synonym of P. sideiwides^. In another paper (Letter 
36, p. 3, 1911) Lloyd stated that P. sideroides- has globose, coloured 
spoi^es, and is moreover stipitate, and considered that P. Korihalsii 
was merely a sessile form of this species, possessing exactly the same 
coloured spores. Bresadola, in a later paper (9) iii discussing P. 
Jloelimlii Bres., and comparing it with F. zelandicus (which he now 
considered as valid) ^stated that the pileus of the latter is applanate, 
the context fulvus, pores minute, and spores absent' (from the t^’pe), 
and contended that because they are absent they are hyaline (for it 
is a well-known feature of the genus that spores are sparse and often 
absent from plants of species possessing hyaline spores). 

In view of these facts the writer considers that our plant, on 
aeeount of its hyaline spores (which are abundant in one or two 
eollections at hand) is specifically distinct from F. senex, and contends 
that it is co-specific with P. zelandicus, the type only of which is 
known, and proposes therefore to use this specific name, 

Bresadola ’s record of the oecuiTenee of P. zelandicus'" in Java is 
possibly based on F. senex (for spores were not found), so that there 
is a possibility our plant is endemic, as the type was named from New 
Zealand. 
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4. Fomes applanatiis (Persoon) Gillet, Champ, Fr,, voL 1, p. 686, 
1878 (Figs. 11-17, h.). 

Boletus fomenkirius var. applanatus Pers., Syn. IletJi. Ftmg.. 
p. 536, 1801. 

Folypoms applanatus Wallr., FI. Crypt. Germ.^ vol. 4, p. 591, 
1833; nan P. applanatus Fr., Epi.^ p. 465, 1838. 

P. vegetus Fr., Epi, p. 464, 1838. 

P. megaloma Le^., Ann. Sci. Nat., ser. 3, vol. 5, p. 128, 1846. 

P. leiicopliaeus Mont., Syll. Crypt., p. 157, 1856. 

P. incrassatus Berk., Jour. Linn. Soc., vol. 16, p. 54, 1878. 

Fomes lencoplvaeus Cke^, Grev., A'oI. 14, p. 18, 1885. 

F. megaloma Cke., lx. 

Placodes applanatus Quel., FI. Myc. Fr., vol. 1, p. 400, 1888. 

Fomes vegetus (Fr.) Saec., Syll. Fung., vol. 6, p. 179, 1888. 

F. vicrassatus (Berk.) Sacc., l.c., p. 205. 

Elfvmgia ap 2 )lanata Karst'., Ofvers. Finl. Basidsv., p. 334, 1889. 

Phaeoporus applanaius Schroet., Krypt. FI. Scliles., vol. 3, p. 490, 
1889. 

Ganoderma applanatum Pat., Bull. Soc. 3Iyc. Fr., vol. 5, p. 67, 
1889 

G. leiicophaewn Pat., l.c., p. 73. 

Polyporus ruhiginosus (Schad.) QiieL, Ass. Fr., p. 6, 1891. 

Elfvingia li 2 mensis Murr., Bull. Torr. Bot. Cl, vol: 30, p. 297, 
1903. 

E. megaloma, Murr., l.c., p. 300, 

Ganoderma Upsiensis (Batscli) Atk., Ann. 3Iyc., vol. 6, p. 189, 
1908. 

Pileus applaiiate, subiuigulate only in young plants, seldom 
i*esupinate, attaelied by a small base, 5-14 x 5-20 x 4-6 cm. ; surface 
smootli, becoming only sligktly vsuleately zoned, often tubercnlate, 
umber or bay brown, dull, sometimes colour zones present, margin 
tkin, even or crenately lobed, not or slightly incurved, at first soft', 
becoming covered with thick, dull brown or black crust ; context choco- 
late or umber brown, often zoned with layers of same nathre as crust ; 
ventral surface even, varying in colour from dingy cream to deep 
umber; tubes obscurely stratose, cinnamon, stuffed, about 180 iiinmi. 
diam., walls about 90 inmm. thick; si^ores elliptical or pip-sliaped, 
apiculate, or more frequently truncate, pallid chestnut, finely verru- 
culose, 8-9 X 5-6 miiiin. ; setae absent. 

Habitat: On trunks and fallen logs of Podocarpu,s spicatus E. Br., 
and Pacryautm SoL 

Weraroa, WelUngto 

Paekakanki, Wellington; June 1923; J, C. Neill! 

Wilton’s Bush, Ngaio, Wellington; Nov. 1926; P. IF. Mc- 
Kenzie!,. 

1927; P. IF. McKmde! 

State Forest Eeservo, Boiovus. ; Zlnkmwn Collector! 

Distribution: Britain, Europe, Asia, North and South America. 
Australia, New Zealand. 



Cunningham. — The Poly poraceae of Netv Zealand. 215 

The regailar applanate shape, thin tube avails, hard crust, choco- 
late context and verrnculose, often truncate, coloured spores are the 
characters of the species. 

This and the two following species are closely' related, but may 
be separated by the following characters 

Walls of tubes 0.09-0.1 nun. thick. 


Tubes 0.18-0.2 mm. diam F. applanafus. 

Tubes 0.27-0.3 mm. diam. F. ansfralis. 

Walls of tubes 0.2-0.25 mm. thick F. siLldornaiiis. 


The Yentral surface of the pileus of this species varies consider- 
ably in colour according to the period of the year when collected; 
anci to the age of the plant. For it may range through all shades 
from dingy cream to a deep umber. 

The crust, too, varies greatly; in young plants it is soft and 
readily cut with a knife, and is light in colour. ’Whereas in older 
plants it is hard, firm, and sometimes (though rarely) rimosc. Yet 
on these differences several species have been erected! 

The species is regularly^ confused in literature with the following, 
yet it is quite distinct, though the distinctions are principally of the 
nature of minor differences difficult to define, and for this reason the 
writer has selected the diameter of the tubes as being the most marked 
feature, this being about half that of the tubes of F. ausiralis. 

The nature of the markings on the surface of the spores has been 
the subject of considerable controversy in the literature dealing with 
this and related species. Coleman (11) as the result of a critical 
examination of microtome sections, differentially stained, of several 
species, has shown that there are two layers comprising the wall, an 
outer epispore and an inner endospore. He considers, ' ^ The epispore 
represents the primitive spore wall, and is probably comparable with 
the undifferentiated spore wall of such a form as F. fomeniarmSy 
which is very thin, and which, treated by the same methods used for 
Ganoderma spores (^Fonies with this type of spore, as F. applanaiiis) 
has shown no differentiation whatever. It consists of a hemicellulose 
with possibly a, gum, which latter, if present, functions in attaching 
the spore to the surface upon which it falls. The endospore is com- 
posed of chitin and other compound or compounds. It is laid down 
on the inner margin of the epispore as a series of granules which later 
fuse to form a membrane. This thickens and develops on its outer 
surface spiny processes which project into the epispore at a time when 


^Variations occur even witli tlxese characters; F. apvlanattis on the one 
hand approaching F. australis in the diameter of the tubes ; on the other 
F. s iih or nat us ill the thickness of the walls. Variations are dependent in 
large part on the age of the plants, young specimens possessing larger tubes 
and thinner walls. The diagrams (Fig. 17) were drawn from average speci- 
niens of medium age (approx. 5 years). Whei'e such variation occurs, F. 
siiMornat ns may be recognised by the rugulose or pitted ventral surface, 
constant in all specimens at hand; F. australis by the larger size, and 
thicker margin (see Figs. 12, 13), characters present even in quite young 
plants. 
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the latter is still plastic. The whole eiidospore structure obviously 
limctioiis as a sort of skeletal support to the thin and collapsible 
primary spore wall.'' If the spores are examined while fresh, they 
often appear quite smooth, but in herbarium specimens they regularly 
appear vemieiilose. This is due no doubt to collapse of the epispore, 
when the projections of the endospore become plainly visible. Pro- 
bably it was because of the fact that many previous workers have 
examined fresh spores that they have claimed they were smooth. 


5. Fomes australis (Fries) Cooke, GreviTlea, -toI. 14, p. 18, 18S5. 
(Figs. 12-13, 17 a). 

Folypoms australu Fr., Elencli Fung., p. 108, 1828. 

P. cMlensis Fr., Nov. Bynib., p. 63, 1851 (teste Bres.). 

P. Oerstedii Fr., Lc. (teste Muri'ill). 

P. scmisilis Berk., Lvnn. Jour. Bot., vol. 16, p. 56, 1878. 

Fom.es scmisilis (Berk.) Saec., Syll. Fung., vol. 6, p. 165, 1888. 
F. cJdlensis (Fr.) Sacc., Ic., p. 176. 

Ga^ioderma aiisiraJe (Fr.) Pat. Bull. Soc. 2Iyc. Fr., vol. 5, p. 71, 

^ 1889. 

Scindalma tor7iatwn Kuiitze, Bev. Gbh., vol. 3, p. 517, 1898. 
Elfvingia iornata (Pers.) Murr., PhJL Tor. Boi. OZ.;, vol. 30, p. 
297,1903. 

Fames oroflavus Lloyd, 8yn. Gen. Fames., p. 265, 1915. 

F. galegensis Lloyd, l.c, 

F. cmnularis Lloyd, l.c., p. 268. 

F. Pet cliii Lloyd, l.c. 

Pileus applaiiate, or ungulate, irregular in size and shape, 5-30 
X 10-50 X 6-20 cm.; surface even, dull, suleately zoned, often rimose; 
crust hard and firm, uio to 10 mm. thick, brown to black; context 
chocolate or umber, often zoned with layers of tissue similar to that 
of the crust, hard, firm, occupying about one-third of the pileus ; 
tubes obscurely stratose, ciimamoii, often stuffed, large, 0.25-0.3 mm. 
(liam., walls thin, about' 0.1 mm., mouths even, bay brown to umber; 
spores 8-12 x 6-7.2 minm., chestnut brown, frequently deeply coloured, 
strongly verruculose, frequeiitlj" truncate; setae absent. 

Plabitat': On dead standing tree trunks in the forest. 

Dead stump of Poprosmu hidda Porst. f. 

Weraroa, Wellington; Sept. 1919; G.H.C. 

Trunk of living P'odocarptis sincatiis R. Br. 

Peel Forest, Canterbury; Aug. 1921; W. K. BaUasI 
Trunk of Nothofagus Menziesii (Hook, f.) Oerst. 

Dunedin, Otago; Dec. 1926; Scoit-Tliomson and Simp- 
son! 

Living trunks of (Hook, f.) Oerst. 

Gollan's Valley, Wellington; Sept. 1921; If . P. Reid! 
Day's Bay, Wellington; Noy. 1926; D. W. McEende! 
Dead stump oi Salix habylo^iica L. 

Spring Creek, Blenheim, Marlborough; Dec. 1926; 
G.H.G. ' ■ 
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Dead stump of Acacia dealhata Link. 

Dunedin, Otago ; Feb. 1923 ; B, Tennent! 

Var. oroflavus (Lloyd) n. comb. 

Fames oroflavus Lloyd, Z.c. 

Ventral surface a pronounced sulphur yellow. 

Living Noiliofagus ftisca trunk. 

Day's Bay, Wellington; Nov. 1926; D. W. McKe7ime! 

Distribution: Tropical Asia and America, Australia, New Zea- 
land. 

F, australis> is in literature regular^ confused with the preceding 
species, so that numerous records of its occurrence in different locali- 
ties are probably doubtful. Lloyd, also, regularly confused it with 
F. applanatus, for he states (26, p. 265) : ''It is a time-honoured 
custom to refer every Domes of the section Ganodermus thattcame 
from the tropics to P. australis. ... In the sense of Pries (type at 
Kew) F. australis was based on a form of F. applanatiis with thin 
context, hence the 'praelong' pores, but on comparison with the type 
form in Europe, we find it is in other respects exactly the same. . . . 
It is a mistake to consider that Fries had any definite species, distinct 
from P. applanatiis which he named P. australis, or that any one 
else has had in connection ‘with this name. P, australis is a con- 
venient name to which to refer the tropical forms of F. applanatus, 
but we would restrict it to those that have thin context and long 
pores."' 

As has been shown (under F. applaiiatiis) the species is quite 
distinct from F. applanahis, being separated chiefly b3'’' the much 
larger diameter of the tubes; the character present also in Pries’ type 
at Kew, but overlooked by Lloyd and most other workers. 

The form mis-named Fames nigrolaccatus Cke., by Lloyd (Lc.^ 
p. 265) is not uncommon in New Zealand ; and cannot be separated 
on an}^ character from F. australis. The name F. nigrolaccaiuS’ cannot 
be used in any ease, as according to Bresadola it is a synonym of 
Polyporus galegensis Mont. ; which Lloj^d, under the name of Fomes 
galegeMsis, considers cannot be maintained as distinct, even as a form, 
txom F. appla^xMus. 

F, australis is the cause of a sei'ious heart rot of numerous 
timber trees in New Zealand (beech, matai, rimu). It is perhaps the 
largest fungus found in the Dominion, for one specimen the writer 
has examined was 90 cm, in ividth. 

Lloyd's F. annularis and F. PetcMi are forms onlj' of this species^ 
agreeing closely (judging from Lloyd's photogTaphs and descriptions) 
with several New Zealand specimens, which the writer considers can- 
not be separated from F. mistralis. That names for every slight 
variant are superfluous becomes evident to sluj one dealing with 
abundant specimens, for then the range and extent of the variations 
of the speeies becomes clearly defined, and plants which if collected 
individually might by certain workers be considered as species, are 
seen to be forms only, linked up by numerous others with the species 
under consideration. It is because the majority of species in this 
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family liaTe been based on single- specimens, tliat t'bere is so imicli 
eonfnsion and so many synonyms in the literature dealing with the 
group. 

Lloyd's F. oroflamis differs only in the sulphur yellow colour of 
the ventral surface of the pileus. The writer has seen only one speci-^ 
men with this eliaracfer, so does not know whether it is constant, or 
merely accidental; hut as other collections have been recorded with 
Ihe same feature, it seems worthy of a varietal name. 

6 . Femes suMornatus (Murrill) Lloyd, Syn, Gen. Fames, p. 269, 
1915. (Mgs. 14-16, 17, c.) 

Ganoderma suhtornatim Murr., Bidl. Torr. Bot. CL, voi 34, 
p. 477, 1907. 

F. pseudoaustralis, Llo^’d, lx. 

F. polyzomis, Lloyd, lx. 

F. Koningsbergii Lloyd, lx., p. 270. 

Pileus applanate, seldom ungulate, not infrequently sub-resupi- 
nate, often irregular in shape, and with a lateral stipe-like projection 
which often attains considerable length, 2-15 x 5-18 x 2-5 cm. ; surface 
with a hard crust, firm, black or bronm, sometimes polished, suleat'ely 
zoned, often tuberculat’e and irregular; context chocolate bromi or 
umber, often zoned concentrieaUy with bands of the same nature as 
the crust, tough, firm, occupying about one half the pileus, margin 
irregularly crenate, lobed or even, rounded; tubes einnamon, stiiffed, 
obscurely stratose, ventral surface ranging in colour from cream to 
umber, even or more often rugulose or irregularly pitted; mouths 
minute, about 0.1 mm. diam., walls thick, 0.2-0.25 mm. thick; spores 
6-7.5 X 6-6.5 mmm., shortly elliptical, truncate or not, pallid chestnut, 
minutely but distinctly verruculose. 

Habitat: On fallen trunks of Podocarpns spicahis and Dacrydium 
cnpressimmi. 

Weraroa, -Wellington; Sept. 1919; G.H.C. 

Whakarewarewa, Rotorua; Dec. 1923; State Conservator! 
Wilton's Bush, Wellington; Nov. 1926; D. W. McKenBiel 

Distribution: Phillipines, Madagascar, Java, New Zealand. 

The species is most closely related to F. applanatus, but differs 
ill the more iiTegnlar shape, the usual lateral stipe-like projection, 
and especially in the usually pitted and rugulose ventral surface, and 
the thick walls of the tubes. 

It will be seen that Lloyd's F. psmdoanstralis, F. poly^omus and 
F. Koningsbergii are merely variants of the species under considera- 
tion, and cannot be separated on any character, for all characters 
he considers as speeifle, as shining laccate crust, zones of crust in 
context, etc., may be present or absent in different plants of the same 
■■■collection.' :'■■. 

DOUBTFUL AND EXCLUDED SPECIES. 

The following species have been recorded as oeeiirriiig in New 
Zealand by different workers, chiefly Llojd. The writer has not 
seen^ specim^ens. ■ 
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{a) Pomes Clelandii Lloyd. In LeUer 68, p. 8, 1918, Lloyd 
records this species as being collected in New Zealand by "W. A. Scarfe. 

\1)) Pomes fraxinetis (Bull.) Fr. In Letter 49, p. 9, 1914, Lloyd 
doubtfully records this species as being collected in New Zealand by 
W..A. Scarfe. 

(c) Pomes Hauslerianus (Henn.) Llo^^d. 

This species, described from specimens collected on tree trunks 
at Ohaupo, Auckland, by Hauesler, it is not possible to place owing 
to the faulty description. Lloyd {Syn, Siip, Polyp., 109, 1912) states 
that he did not find the type at Berlin. On these counts the species 
should be removed from the literature. 

(d) Po7nes liornodermus Mont, recorded by Lloyd (from New 
Zealand) is probably a misdetermination of P. Im^iitepliriis (g.r.). 
This is made more ceiT'ain by a note in Letter 67, p. 13, 1918, where 
Lloyd states that he does not Imow any method of separating P, ImiiL 
ieplmis from P. liornodermus. 

{e) Pomes martius Lloyd. This as Lloyd has shown, Letter 65, 
p. 7, 1917, is a synonym of P. liemitepJirus. 

(7) Pomes mprokfccrttHS Cke. In Letter 63, p. 7, 1916, Llo^^d 
records this species as being collected in New Zealand. As has been 
shown, under P. australis, the plants he has determined as this species 
belong to F. australis ; and furthermore, that F. nigrolaccaius> cannot 
be used as a valid name, as it is a s}uionym of another species. 

(g) Pomes pinicola has doubtfully been recorded by Lloyd as 
occurring in New Zealand. As shown the writer believes he has mis- 
determined a specimen of F. hemiteplirus. 

(li) Pomes pomaceus (Pers.) Big. et Guill, Lloyd, Myc. Notes, 
p. 1125, 1922, records this as being eolleeted in New Zealand by J. 
Mitchell. 

(i) Pomes Rohinsoniae (Murr.). Lloyd records this in Letter 63, 
p. 15, 1916, as being collected in New Zealand, hut as shown, it is 
a synoiiymn of F. rohustus. 

(.'/') Pomes rufoftavus (Berk, et Curt.) Sace. Lloyd has deter- 
mined for the writer one collection as above. The specimens have 
only one tube layer, and will theref ore be considered under the genus 
Poly poms (as P. Braunii Eabenh.). It is, like Polyporus gilvus, one 
of those plants which have usually one layer of tubes, but which 
under certain conditions, develop several strata. As other characters 
fend to link it with Polyporus, it will he treated as such, as is usually 
done in the ease of P. gilvus, though several workers consider it a 
valid Pom, es. The peculiar cystidia present are also unlike any 
encountered in the species of Pomes examined by the writer, and 
recall those present dn Poria eupora. 

(k) Pomes senex (Nees et Mont.) Pr. Lloyd has recorded two 
colleetions of this plant from New Zealand {Letter 60, p. 2, 1915 and 
Letter 65 p. 11, 1917). The writer believes he has misdeterinmed 
plants of F. zelandicus, which, as has been shown, agree in all par- 
tieulars save the hyaline spores, with P. 
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(Plates 26-29.) 

2. — The Genus Pcslypoms (including Polystictus). 

Most of the species of the Polyporaceae are grouped under this genus, 
upwards of 1,500 having been described to date. As an outline of 
the classification of this and related genera has been given in the pre- 
vious part, further reference will be unnecessary. The genus was 
first established by Micheli (1729), but was not generally’' recognized 
until the appearance of Pries’ Sy sterna (6), Linnaeus, and later 
Persoon, using the generic name Boletus for polyporoid species. 

As has been shown, it was separated from Foynes in that the 
tubes form a single stratum, and not a series, and is separated from 
Trametes in that the proximal ends of the tubes form an even layer 
through all being sunk to the same depth into the context. In Tra- 
metes ^ they occur at different depths, often giving a very irregular 
appearance to their proximal surface. 

2. Polyporus Micheli ex Fries, Syst, l%c., vol. 1, p. 341, 1821. 

Grifola Gray, Nat, Arr. Brit. PL, vol. 1, p. 643, 1821. 

Coltricia Gray, Z.c., p. 644. 

StrUia Gray, Z.c., p. 645. 

Albaty-'ellus Gray, Z.c. 

Sisioirema Pers. ex Pr., Syst. Myc.; vol. 1, p. 426, 1821. 
Geriomyees Cda., in Sturm Dent. 'FI., p. 133, 1837. 

Ptychogaster Cda., Ic. Fung., vol. 2, p. 24, 1838. 

Gloeoporus Mont., Ann, Sci. Nat., ser. 2, vol. 17, p. 120, 1842. 
EnsUnidi Fi\, Summa Yeg. Smnd., p. 399, 1849. 

Folystichis, Pr., Nov, Symh., p. 70, 1851. 

Merisma Gill., Champ. Fr,, vol. 1, p.' 688, 1878. 

Polyporellus Karst., MeM. Soc, Faun, et. FI. Fenn., vol. 5, p. 37, 
1879. 

Blerlzandera Karst., Z.c., p. 38. 

Hansenia Karst., Z.c., p. 39. 

Inonotus Karst., Z.c. 

Inoderma Karst., Z.c. 

BresadoUa Speg., AnaZ. Soc, Cientf. Arg., vol. 10, p. 15, 1880. 
Pipioporus Karst., Rev. Myc., vol. 3, p. 17, 1881. 

Polypilus ISisirst., lx. 

Karst., Z.c. , ' ^ 

T^rom^ccsi Karst., Z.c. ^ ^ 

Hapalopilus Karst., Z.c., p. 18, 

. Meripilus Karst., Bidr, Finl. Nat. och Folk., vol. 37, p. 33, 1882. 


^Sometimes exceptions occur, especially In tropic and sub-tropic 
regions; for example P. p. Braninii and P. Mrs'ntus occasionally sbow 

the tubes in strata, eacb stratum usually being separated from tbe other 
by anj intervening layer of context. 
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Mi/riadopof’us Peek, Bidi: Torr. Bot. Cl, yoI 11, p. 27, 1884. 
Caloporus Quel., Encli. Fung.^ p. 164, 1886. 

Leucoponis Quel., 7.c\, p. 165. . 

Pelloporiis Quel, Ic,, p. 166. 

Cerioporus Quel., Ic., p. 167. 

Gladomeris Quel., Lc. 

Inodernms Quel., lx., p. 173. 

Lcpto'ponw Quel., Ic., p. 175. 

Coriolm Quel., lx. 

Me^cinoptis Pat., Hyin. Eiir., p. 137, 1887. 

Bpongipellis Pat., l.c., p. 140. 

Phaeoporif^s Schroet., Krypt. FI Scliles., vol. 3, p. 489, 1888. 
Oligoporus Bref., JJnters., vol. 8, p. 114, 1889, 

3Iucronoporus Ell. et Ev., pp., Jour. 3Iyc., vol. ‘5, p. 28, 1889. 
Omiia Karst., Finl Basidsv., p. 326, 1889. 

Laccocephalmn McAlp. et Tepp., Proc. Roy. Soc. Vic., vol. 7, p 
166, 1894. 

Henning sia Moell., Mitfheil, vol. 8, p. 44, 1895. 

Xanthochrous Pat., Cat. PI. Tunisie, p. 51, 1897. 

Pliaeolus Pat., lx., p. 86. 

Fimalia Pat., pp., Tax. Hymen. Eur., p. 95, 1900. 

Cryptoporus Shear, Bull Torr. Bot. Cl, vol. 29, p. 450, 1902. 
Bcutiger Paul; Murr., Bull Torr. Bot Cl, vol. 30, p. 425, 1903 
Porodiscus Murr., Ic., p. 432. 

Romiellm Murr., nid., vol. 31, p. 338, 1904. 

Coltriciella Murr., l.c., p. 348. 

Ahortiporus Murr., Ic., p, 421. 

Cycloniycetella Murr., Ic., p. 422. 

Poroniduhis Murr., l.c., p. 425. 

Laetiijorus Murr., Ic., p. 607. 

turn. Murr., Lr., p. 608. 

Pogonomyces Murr., Ic., p, 609. 

Coriolopsis Murr., pp., Ihid., vol. 32, p. 358, 1905. 

Flaviporus Murr., lx., p. 360. 

Murr., Ic., p. 361. 

Dendrophagtis^MviTT., l.c., p. 473. 

Spongipofnis Murr., Ic., p. 474. 

Rigidoporus Murr,, Lc., p. 478. 

. Earliella. Murr., l.c, 

Gtibmnyces Mutt., Ic., p, 480. 

JUicroporellus Murr., Ic., p. 483. 

Flaviporellus MuiT., l.c., p. 485. ’ 

Aurantiporellus Murr., Ic., p. 486, 

Aurantiporus Mutt., Ic., p. 

Pycnoporellu^ Mutt., Ic., p. 4:89. 

Phaeolopsis Mutt., l.c. 

Tomophagm Mutt., Torreya, vol. 5, p. 197, 1905. 

Cycloporellus Murr., Bull Torr. Bot. Cl., vol. 34, p. 468, 1907. 
Fuscoporia- Murr., pp., N. Am. FI, vol. 9, p. 3, 1907. 
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FiiscopofwUa Mmr., pp., l.c., p. 6. 

Porodismlus Murr., lx., p. 47. 

Tyroynyces Muri\, Mycologia, voL 4, p. %, 1912. 

ximmiaodermiis Lloyd, Syn. Slip. Polyp., p. 110, 1912. 

Ligfiosits Lloyd, l.c., p. 122. 

Pefaloides Lloyd, l.c., p. 129. 

Merisnms Lloyd, l.c., p. 148. 

Spongiosw^ Lloyd, Z.c., p. 157. 

Pelloporus Lloyd, l.c., p. 162. 

Oviniis^ Lloyd, l.c^p. 166. 

Lentus Lloyd, l.c., p. 170. 

Ungularia Laz., pp., Polip. Esp., p. 113, 1917. 

Polystictoides Laz., Z.c., p. 145. 

Pileus stipitate, sessile (wlieii usually dimidiate) or resupiiiate; 
stem central, lateral or absent, simple or branched ; context white or 
•coloured, fleshy, corky, coriaceouis or sub-woody, but not gelatinous; 
tubes merging with the context, or distinct and separable, round or 
irregular, at proximal ends sunk the same depth into the context ; 
cystidia (or setae) present or absent, iH-aline or coloured; spores 
eontinuous, hyaline or coloured, smooth or echinulate; basidia iini- 
•cellular, sterigmate, usually tetrasporous. 

Habitat : Ligneous or terrestrial. 

Distribution: World-wide. 

As is shown by the synonymy, the genus 'has proved a difficult 
•one for thd systematist, for not only is there considerable diiferenees 
of opinion as to specific characters, but also as to generic characters. 
As has been shomi in the previous part, the majority of these genera 
,are based on inconstant characters, and cannot he maintained ; many 
others are monotypie and often based on freaks. One or two rec{uire 
further discussion before being dismi.ssed. PolysticUis, as has been 
shown, cannot be maintained as a genus, as it is not possible to 
■separate it from many species of Polyporus. Ceriomyces and Ptycho.^ 
gasler are based on abnormal forms which have not developed a tube 
layer. Gloeoporus is based on the. presence of a distinct separable 
hymenial layer; quite a good generic character, but to avoid eoinpli- 
cation its use is considered unnecessary in a flora wdiere there are so 
few species. Lloyd (10) has been careful to point out that he has 
-considered the names he uses as being sectional oiilj, yet under his 
illustrations and in his indices, he uses thqse sectional names in a 
generic sense; hence they must be listed as synonyms of Poly poms. 
’The remainder may be dismissed without further mention. Their 
•only function is to illustrate wdiat confusion can be caused in literar 
ture by tire erection of genera on the slightest pretext. 
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Table of distribution of the Neiv Zealand species. 


Species. 

Pohjporus 
adiistus 
a^ithracopliilus 
arcularius 
Berkeleyi 
® Braunii 
catervatus 
CoUnsoi 
dichrous 
Eucalyptorum 
gilms 

Imstdtis 

melanoims 

ohlectmis 

2 }roprius 

radiatus 

tabacimis 

versicolor 


Distribution : 


iSLZ., Aus., Europe, N. America, Asia. 

N.Z., Aus. 

N.Z., Aus., Europe, N. America. 

N.Z., Aus., — N. America, — Japan. 

N.Z., — Euro]3e, Tropical East and W. Indies, 
N.Z. 

N.Z. ® 

N.Z., Aus., Europe, N. & S. Am., Asia, S. Africa. 
N.Z., Aus.' ^ ! 

N.Z., Aus., N. and S. America, Europe, Tropics 
generally. 

N.Z., Aus., Europe, America, Asia. 

N.Z., Aus., Europe. 

N.Z., Aus., Europe, N. America, Tropical Asia, 
N.Z. 

N.Z., Aus., Europe, N. America. 

N.Z., Aus., S. America, Africa, East Indies. 
N.Z., Aus., N. America, Europe, Asia. 


Thus three species of those described in this paper are endemic, 
two others extend to Australia; and the remainder have a wide dis- 
tribution. Most occur on wood, but one — F. Colensoi — grows on the 
ground. Of those witji a ligneous habitat, but two are of economic 
importance in that they attack living trees. 

P. Encalyptornm is the cause of a serious heart-rot of Notliofagus 
spp. in our forests; and P. versicolor has proved a troublesome 
wound-parasite of peach trees in the Auckland province. 


Key to the Species. 

Pileus stipitate. 

Stipe and/or pileus compound. * 

Spores strongly eciiinulate 1. p, Berkeley [ 

Spores smooth. 

Pileoli soft and fleshy; plants terrestrial 2. P. Colensoi 

Pileoli hard and woody; plants ligneous 3. P. antlira- 

copMlus 

Stipe and pileus simple. 

Stipe central (seldom excentric). 

Exterior of pileus strongly hispid 4. p, oUeetans 

Exterior of pileus smooth or almost so. 

Tube layer normal, tubes large 5. P. arcularnis- 

Tube layer apparently inverted; tubes 

minute ...... ...... e. P. catervatus 

Stipe excentric or lateral, prominent, black .1. 7. P. melanopus 


Pileus sessile; dimidiate or eflused-reflexed, often imbricate. 


Context white or isabeUme. 

Spores smooth. 

Context homogenous with tubes, 

Cystidia absent. 

Pileus strongly hirsute 4.,,. P. hirsutus 

Pileus tomentose or smooth. 

Pileus strongly zoned ...... ...... 9. P. tJCwcoZor 

Pileus not or scarcely zoned .... .... 10. P. adustns 

Cystidia present, hyaline ...... ...... 11. P. Braunii 
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Context distinct from tube layer. 

Context fleshy, tube layer subgelatinous 12. P. aichroiis 

Context and tubes fleshy-corky * 13. P. Eitcalyp- 

toTum 

Spores strongly echinulate ...... 14. P. proprhis 

Context ferruginous or umber. 

Pile us silky on the surface 16. P. tab acinus 

Pileus smooth or strigose-tuberculate. 

Spores hyaline 15. P. gilvus . 

Spores coloured 17. P. radiatiis 


1 . Polyporus Berkeley! Fries, Nov. Sijml)., p. 40, 1851. 

P. sulgiganteus Berk, et Curt., Grev.^ toI. 1, p. 49, 1872. 

P. Dickensii Berk., Jour. Linn. Soc., voL 16, p. 50, 1878. 

P. Beatiei Peck, Kept N.Y. State Mns. Nat. Hist., vol. 30, p. 36, 

1878, 

Polyporus lactiflmis Peck, Bull. Torr. Bot. Cl., vol. 8, p, 51, 1881. 

P. cmax Berk., Grev., vol. 12, p. 37, 1883. 

P. zelandieus Cke., Grev., vol. 16, p. 113, 1888. 

Grifola BerkeUyi (Fr.) Murr., Bull. Torr. Bot. Cl., vol, 31, p. 

337, 1904. 

Pileus stipitate, compound, pileoli arising from a eominon base, 
irreg’ular in size and shape, centrally or laterally .stipitate, elavate, 
spathulate, fan-shaped, 6-20 x 1-15 ' x 0.3-3 cm., margins lobed, or 
deeply cleft into numerous sub-pileoli ; surface fawn, inlvns or l)ay 
brown, finely toinentose or farinaceous, often rugulose and obscurely 
striate; context white to isabelline, firm, soft-punky, up to 2 cm. 
thick, sometimes staining orange when bruised; tubes cream to isa- 
belline, sometimes staining orange when bruised, when old often bay 
brown or ferruginous, 1-2 mm. long, irregular in shape, polygonal, 
or more usually laterally compressed, 0.5-2 mm. diam., decurrent, dis- 
sepiments thin, often lacerate; eystidia absent; spores globose, hya- 
line, 6-8 mmni. diam. (including spines), strongly eehinuiate, 
abundant. 

Habitat : At bases of trees growing in rich humus. 

Base of Noikofagus sp. stump. 

Arthur's Pass, Canterbury; 500in. ; Feb., 1927; /. B. 

Cleland! 

Base of Dacrydium sp. stump. 

Mt. Eginoiit, Taranaki; 1000m.; Feb., 1927 ; J. P. 

Cleland! 

Distribution: Nlrth America, Japan, Australia, New Zealand. 

Separated from all other species present in New Zealand, save 
P, proprius, by the presence of the large, strongly eehinuiate, hyaline 
spores. The compound nature, of the pileus also is cliaracteristie. 

The plant is exceedingly variable in its size and shape, as may 
be seen by the remarks of other workers, quoted below; consequently 
such characters as size, surface markings of the pileoli, and shape of 
the plant, cannot be eonsidered specifically. Murrill (15), in dis- 
cussing this plant, states I have seen plants two feet in ■width and 
over foot high, with several lobes six to nine inches in diameter. 
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Tlie}^ iisualh^ grow under oak trees, often between tbe enlarged bases 
of the main roots, and are in close eoniiectioii witli some siippl\^ of 
hiimiis, eitlier from buried wood or very rich, leaf-mould. ' ' Lloyd 
(9, p. 36) gives the following particulars regarding the species: ''AYe 
have a specimen in our museum. . . of the following dimensions when 
fresh: length, 3 feet; width, 2 feet 2^ inches; height, 1 foot 1 iiieli; 
weight, .43. lbs. 

The New Zealand specimens at hand differ in that the pileoli are 
snialler and more lobed; but in all other particulars, nature and colour 
of the context, shape, colour and size of the tubes, and especially the 
spores, our plants agree very closely with authentic North American 
specimens of F. Berkeleyi in the writer ^s herbarium. To maiiitaiii 
tlv3 plant as specifie-ally distinct on the smaller size and more lobed 
nature of the pileoli in such a;variable species as this seem^s to he 
unnecessary, and wonld only tend to confusion. The species was pre- 
viously described from New Zealand as P. ^elandicus; according to 
Bresadola and Lloyd the type of this at Kevr is identical with P. 
Dicl'ensii from Japan. This in turn Lloyd considers to be a synonyin 
of P. Berkeleyi, a belief the wuuter considers is substantiated. by the 
fact that the specimens listed above do not materially differ, save in 
the points enumerated, from P. Berkeleyi, 

2. Polyporus Colensoi Berkelev, Pk N.Z., vol. 2, p. ITS, 1855. 

(Fig. 1.) 

Pileus ‘Stipitate, compound, numerous pileoli arising from a com- 
mon central or lateral, dichotomously branched stipe, wdiole plant 
compact, up to 20 cm. broad; pileoli small, 1-3 cm. broad, fan-shaped 
or cuneiform ; exterior roughened, papillate-striate, dingy-grey to 
umber, margin entire, very thin; context thin, 1-2 mm., corky when 
dry, iieshy •when fresh, isabelline; tubes decurrent, uneven, irregular 
in shape, hexagonal or elongate, sometimes sinuate, 1-3 mm. long, 
laterally eompressed, dissepiments thin, often toothed ; cystidia absent ; 
spores globose to subglobose, 4-5.5 mmm. diam., hyaline, smooth, 
abundant. 

Habitat : On clay soil at the base of trees in the forest, 

York Bay, Wellington; Nov., 1921* E. H. Atkinson! 

Distribution : f Australia, New Zealand. 

Characterized by the compound pileus, small fan-shaped pileoli, 
irregular toothed tubes, and subglobose, hyaline, smooth spores. It 
is separated from the preceding by the smaller pileoli and smooth 
spores ; and from P. antlu'acopMlus by the thin ffeshy-corky nature 
of the, context, much smaller pileoli and much itrger diameter of the 
■tubes.' 

3. Polyporus authracopMlus Cooke, Grevillea, vol 12. p. 16, 1883. 

■'.■■(Fig, 2.)"'’ ■,■■„ 

Fomes' anPhmcopliihis Gke., Lc. 

Polyporus rosettus Lloyd., If ^c. Notes, p. 601, 1916." 

Pileus laterally jstipitate, compound; pileoli variable in size and 
shape, fan-shaped, lobed and sub-lobed, margin toothed, up to 6 x 6 
cm. ; exterior minutely veluthiate or farinose, sometinies tubereulose, 
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ba,v brown, umber or eliocolate brown, radially obscnrel^^ sulcate and 
striate; context hard and woody; but thin, 0.5-2 nun,, white or isabel- 
line, sonietinies with green or brown eolonr zones, brown beneath the 
cuticle; tubes uneveiiL below, decurrent, isabelline, 1-4 iniii, long, 4-6 
to mm., irregularly labrynthiform, angular or round, dissepiments 
thill, often toothed, whole layer firm and tough; cystidia absent ; spores 
subglobose to pip-shaped, 4-6 x 3-4 mnim., hyaline, smooth, abuiidaiit. 

Habitat : Dead driftwood on river banks ; bases of stumps of trees 
in the forest, 

Palmerston North, Wellington; July, 1919; G, H. C. 

Otaki Porks, Wellington; July, 1922; E. H. Atkinson! 

Ashburton, Canterbury; Aug., 1925; J. C. Neill I 

Distribution: Australia; New Zealand. 

Characterized by the compound nature of the plant, the freely 
lobed, hard and woody pileoli, and smooth, hyaline spores. Lloyd 
has named part of the Otaki collection as P. rosettus, which according 
to Bresadola (3, p. 30) is a synonym of P. anlhracopliilus, 

4. Folyporus oblectans Berkeley, Linn, Jour. Bot., voL 4, p. 51, 1845. 

(Pig. 3.) 

P. ‘parvulus Klot'zsch, Linyiaea, voL 8, p. 483, 1833. 

P. hulbipes Pr., Nov. Sy7n'b., p. 72, 1851. 

P. splendem Peek, Ann. Eept. N.Y. St. 3Ius,, vol. 26, p. 68, 1874. 

Polystictus cinnamomeiis Sacc., 3Iich., vol. 1, p. 362, 1878. 

P. salpincia Cke., Grev., vol. 8, p. 142, 1880. 

Polyporus suhsericeus Peck, Ami. Eept. N.Y. St. 31iis.y vol. 33, 
p. 37, 1880. 

P. perdurans Kaleh. et Cke., Grev., vol. 9, p. 1, 1880. 

Polystictus ohlectmiS’ (Berk.) Cke., Edbk. Aus. Fungi, p. 138, 
1892. 

Coltricia cmnamomea (Jacq.) Murr., Bull. Torr. Bot. CL, vol. 31, 
p. 343, 1904. 

Pileus stlpitate, simple, orbicular, 2-3 cm. diam., piano-depressed, 
becoming umbilicate ; surface bright cinnamon, seldom darker, shining, 
strigose-striate, at first zoned, becoming tawny and zoneless, margin 
fimbriate, sometimes lobed; context firm, taMuiy to umber, 0.5-2 mm. 
thick, coriaceous; stipe central, sometimes exeentiue, 2-3 cm. x 3-5 
mm., bulbous at base or equal, silky or pruinose, solid ; tubes decur- 
rent, even, cinnamon or pallid umber, 1-2 mm. long, 2-3 to the mm., 
irregular in shape, margin often broadly sterile; cystidia absent; 
spores elliptical, 6-7 4-5 mnxm., smooth, pallid yellow, abundant. 

Habitat: On rotting buried sticks on the ground. 

'Sandhills, Weraroa, WeUington ; Oct. "1919, 1920, 1922 ; 

E. H. Atkinson! 

Distribution: Britain, Europe, North America, Tropical Asia, 
Australia, '.'New Zealand. 

Characterized by the bright cinnamon colour, usually eentral 
stipe (excentric in several specimens at hand), small tawny tubes, 
and pale yellow, smooth, elliptical spores. It resembles in general 
appearance the following species, but is readily separated by the 
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ciimamon, shilling, strigose-striate surface of the pileiis and much 
smaller tubes. 

Considerable confusion exists in literature as to the specific name 
to be applied to this species. Lloyd (7, p. 7), in eomparing P. 
ohlectam with the American fonn (which he considered speeifieally 
distinct and labelled P. cinnamojneiis) stated: . . In the American 

plant dhe fibrils of the pileus are appressed and the pileus smooth. 
In the Australian plant the fibrils in the. centre of the pileus are erect 
and the pileus siibsqiiamous. Jn addition the spores of the Australian 
plant are more round being about 6x7 mmm. ’ ’ As to the erect fibrils, 
this feature is present or absent in different plants in the collections 
listed above, so cannot be considered as being of specific value. Their 
presence would appear to depend on the age of the plants when collected 
as they are usually in evidence in young plants, but absent in older 
and fully matured' specimens. The spores in the New Zealand plants 
are 6-7 x 4-5 mmm. ; and according to ‘Murrill (16, p. 92) those of the 
American plants are 6-8 x 4-6 mmm, Rea (17, p. 575), records them 
from England as being 6-7 x 4-5 mmm., so that Lloyd’s record 
for the American plant ''varying from 5 x 6 to 6 x 10 mmm.” is 
apparently based on faulty measurement. It will thus be seen that 
the spores of the New Zealand and Australian forms (for Cleland 
and Cheel (4, p. 492) record them from Australia as being 7-7.3 x 5.2 
mmm.) are the same as the European and North American forms; 
therefore as both distinctions as drawn by Lloyd disappear, it is 
evident the Australasian plant is the same as the one occurring else- 
where. 

The specific name cinnaiyiomeus, commonly applied to this plant, 
cannot be used for it antedates the starting point of modern iioineii- 
elatnre in the Polyporaceae (6), and was not used speeifieally by 
Pries himself. The second name parvulus applied to the species by 
Klotzseb cannot be used, as it was applied to a different plant the 
previous year by Schweinitz; therefore ohlectansj being next in order, 
is the specific name to be applied to this species. ‘ 

5. Polyporus arculaiius (Batsch) Pries, Syst. Myc., vol. 1, p. 342, 
1821. (Pig. 4.) 

P. alvcolaris- Bose ex Pr. Epi., p. 431, 1838. 

P. agariceus Berk., Ann. Mag. Nat. Hist., vol. 10, p. 371, 1842. 

Favolus Curtisn Berk., Grev., vol. 1, p. 68, 1872. 

F. squamiger B%rk., Jour. Linn. Soc., vol. 13, p. 166, 1872. 

Polyporus coUyhioides Kalch., Grev., vol. 10, p. 94, 1881. 

Lmcoporus' urcularius (Batsch) Queh, FL Fr., vol. 1, p. 402, 1888. 

Polyporus Penningtonii Speg., 3£yc. Argent., sen ‘2, p. 52, 1902. 

P. mculariellus Nivirv., Bull. Torr. Bot Cl., vol. 31, p. 36, 1904, 

P. oreMlariforrms Muty., Torreya, vol. 4, p. 151, 1904. 

Pileus stipitatA simplej orbicular, 4-8 cm. diaim, convex, then 
plane, usually umbiHcate, at first fieshy, becoming, coriaceous ; exterior 
at first squamiilose, becoming smooth and fuscus, margin finely tomen- 
tosA fimbriate smooth, even, variegated; eoiit'ext thin, O.i-1 mm., 
white, dx^ying isabelliiie, firm and nrembranous; stipe 5 cm. x 3-6 nim., 



Cunningham. — The Polyporaceae of New Zealmid, 


229 


eoncolarous, squamulose, hollow or stuffed; tubes even, deciirreiit, 
eoueolorous, elongate or compressed polygonal, 2-3 x 0.5-1.5 mm., dis- 
sepiments thin, entire; eystidia absent; spores elliptical, often slightly 
allantoid, 6-C x 2-3.5 mmm., hyaline, smooth, abundant. 

Habitat : On dead wood lying on the surface of pastures near 
margins of the forest. 

Weraroa, Wellington ; Oct. 1919; E. H, Atkinson — GJI.C. 
(two abundant collections). 

Distribution; England, Europe, North America, Australia, New 
Zealand. 

One of the finest plants of the genus, characterized by the simple 
stipe, orbicular, usually umbilicate, daii-eoloured pileus, and com-^ 
pressed-liexagonal, large decurrent tubes. It varies considerably, par-" 
tieularh” in the colour and degree of roughness of the pileus, and size 
and shape of the tubes. 

What appears to be an extreme form, known as P. hPimalis, is 
often eonfiised wdth this species. Apparently separation is possible 
only on the larger, more irregular, tubes of P. arcdilarms^ but inter- 
mediate forms are conimon elsewhere making separation in such eases 
a difficult matter. (See, for example, Lloyd’s remarks re '"The named 
and misnamed species of the Exsiccatae, ” Letter 52 y p. 6). 

The spores in both species are the same size, yet Eea (17, p. 576) 
gives those of P. arcularius as being globose and' 3 mmm. diameter! 

The plant is abundant in New Zealand, and also in Australia, 
according to Glelaiid and Cheel (4, p. 497) ; P. hrimalis^ on the other 
liand, has not been collected in Australasia (save for one reference 
by Cooke in the Handbook, p. 112, most probably misdetermined). 


6. Poiyporus catervatus Berkeley, FI N.Z., vol. 2, p. 180, 1855. 
(Fig. 5.) 

Polystichcs catei'vatus (Berk.) Saee. Syll, Fimg.y vol. 6, p. 289, 
1888. 

Pileus apparently inveiTed, saucer-shaped or disciform, 0.1-1 cm. 
diaiii., caespitose, when forming masses up to 5 cm. across, attached 
by a eeulTal, basal, stipe-like projection; exterior finely tomentose, 
radially striate, pallid isabelliiie, fuscus when old; context thin, 0.5 
mm. or less, isabelliiie, fleshy; tubes apparently superior, actually 
ventral, ochraceous or dingy-brown, even, margin broadly sterile, 1-3 
mm. long, 10 or more to the mm., in^egular in shape, often laterally 
crushed; eystidia absent; spores globose, 4-5 mmm., hyaline, smooth, 
abundant. 

Habitat: On the under side of fallen logs in the forest. 
Weraroa, Wellington; Sept. 1919; G.H.C, 

May 1923; J. G. 

Distribution : Endemic. 

One of the most unique species of the genus, which could be 
made the type of a 'iiew genus.” In herbarium specimens the plant 
appears like the stalked apothecium of a 

shaped portion being occupied by the tube-layer. It grows on the 
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under side of logs, so tliat tlie hyiiienium is really veiifral, but unless 
specimens were seen growing in situ, it would appear to be superior. 
The plant' often appears to be of irregular size, through several 
pilei becoming united at their margins, but their individual structure 
is ahva 3 ^s apparent, owing to the junction between pilei being quite 
visible, and to the fact that each possesses its small stipe. The tubes 
are so minute as to be seen clearly only with a lens; so possibly the 
species nia^^ have been described also as a Stereum. 

From the description given by Berkele^^, it would be impossible 
to place the plant, nor would reference to the type aid diagnosis, as 
according to Bresadola (2, p. 240) : Specimen Colensoi valde dubiiim, 
imperfectum, indeterminable; specimen Traversii est = P. con- 
crescens MontT'’ Fortunate^ Berkeley’' illustrated the species (Z.c., pi. 
CY., f. 1), and as ‘will be seen by our photograph our plant agrees 
exactl}^ with Berkele 3 ’'’s illustration; hence despite the absence of a 
3:ecognisable type the name can be applied to the collections at hand 
with confidence. 

Onl,y one other plant has a similar pendulous habit, namely P. 
depende7is, but this differs in the coloured spotes, large diameter of 
the tubes, and different colour and shape of the pileus. P. cate^'vatus 
is not related to any of the plants described in this paper, but is 
placed in its present position solelj^ on account of the presence of a 
central, simple stipe, if this structure can be termed such. 

7. Polyporus melanopus (Schwarz) Fries, Syst. 3Iyc., vol. 1, p. 347, 
1821. (Figs. 6, 7.) 

P. flaves-cens 'Rostk., in Sturm Dent. FI., vol. 4, t. 15, 1838. 

P. leprodes Rostk., l.c. 

P, infer^mlis Berk., Hook. Jour. Bot., vol. 2, p. 637, 1843. 

P. versifo7'}nis Bevk., Ihid., vol. 4, p. 137, 1852. 

P. Pancheri Pat., Bull. Soc. 3Iyc. Fr., vol. 3, p. 168, 1887. 

Mela^wpus nielanopus (Schwarz) Boiird. et Galz., Bull. Soc. Myc. 

Pr.; vol. 41, p. 112, 1925. 

Pileus stipitate, infundibuliform, or less commonl}" spathulate, 
up to 10 e.m. across, upturned when ymung, frequently incurved when 
old, margin entire or coarseh^ lobed ; exterior at first minutely squamii- 
lose, becoming glabrous, often with scattered, minute, raised radial 
striae, pallid yellow to limber (colour depending on age of specimens) ; 
stipe central or excentric, solid, bay bi^onm to black, covered with a 
thiekened cuticle (which is often absent), 2-5 cm. x 1-8 mm., curved, 
unequal, usualty tliiekeued downwards, often minuteh’- velvety; con- 
text tough, coriaceous, 1-2 imin tliick, isahelline; tubes decurrent, 
white, becoming isabelline, even, margins sterile, orifices often veluti- 
nate, angular, 6-8 to inm.; cystidia absent; spores elliptical, 6-8 x 
2-3.5 mmim, hjmline, smooth, abundant. 

Habitat : On rotting branches tying on the forest floor. 

YTeraroa, Wellington; Jan, 1920; June 1923, J. C. 

Distribution ; Britain. Europe, Australia, New Zealand. 
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Characterized by the frequent: inf nndih aliform shape of the 
pileiis, the prominent, black stipe, often with a distinct cuticle cover- 
ing the base^ and thin, coriaceous context. 

The plant is one of a small series of closely related forms or 
species. Considerable confusion exists in literature as to the limits 
of these, and it appears to th§ writer, that two recognizahle species 
only occur, the many others being but variants of these. That this 
confusion is evident will be made clear by the following example. 
Part of one collection was sent abroad to one authority, who named 
it P. infemalis^; part of the same collection, sent to a second authority 
was named P. dioiyopus] yet a third sending of the same collection 
was named by a third authority P. melanopus. If material and 
“ authorities ’ ' had held out, doubtless a eonsiderable number of names 
would have been aceninulated ! Thus three ^'species” are present, 
in onci collection, taken at the same time from the same log. Reference 
to available literature has not tended to clarify the position; for 
example, Lloyd (10, p. 180) states that P. infernalis is a syncynym of 
P. dictyopus, which in turn he considers a form of P. varius-picipes ; 
and P. picipes he considers a form of P. varitis. By Bourdot and 
Gralzin (1, p. 110) P. picipes is considered a synonym of P. mrius. 
P. elegans^ a form considered a form of P. varkis by Lloyd, is consid- 
ered a valid species by Bourdot and Galzin, yet by Rea (17, p. 577) 
is considered a synonym of P. varius. 

Comparison of our material with herbarium material from abroad 
shows that ceiTain plants are identical in every particular with P. 
melcmoptiSj so this name is nsed for the collections in question, a name 
which has previously been used by Massee (14, p. 5) for plants from 
New Zealand. P. infernalis, judging from descriptions, does not 
appear to differ in any particular, so is here considered as a synonym. 
P. dictyopus appears to be quite a different plant, and if not a valid 
species, is a form of P. varius, P. Pancheri is a form wdtli radial 
striae on the pileus, a character which appears to be accidental, as it 
occurs on certain of the plants at hand. It is referred by Lloyd to 
P. dicty^opuSf and according to him, by Kew authorities to P. mfer- 
nalis. But Bresadola (2, p. 226) refers it as a synonym of P. versi- 
f07*miS’ Berk., which according to Lloyd (10, p. 188) is based on "'two 
little specimens, one of which seems to be P. melanopus, the other I 
think different.’^ 

As to the differences between P. varius and P- melanopus: in 
literature these are not clearly defined, but from herbarium specimens 
the writer believes the two differ in the thickness and nature of the 
context, the former possessing a woody consistency, the latter being 
more coriaceous, thinner and usnally of a different shape. The pres- 
ence or absence of the black stipe, or whether it is velutinate or gla- 
brous, cannot be considered as of much value, for in the eollections at 
hand, occur forms with and without these characters. Some, taken 
from the same log, have oehraceous stipes, others have black; some 
are velutinate, others glabrous; still others possess a distinct cuticle 
covering the stipe, and this may in turn be velutmate or glabrous, 
black or oehraceous. 
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Tran sac turns. 


P. m elan opus is aiiotlier plant not related to any others present 
ill the Dominion, yet placed in its present po>sition on account of the 
presence of a definite stipe. 


8. Polyporus hirsutiis Fries, Syst. Myc,, yoL 1, p. 367, 1§21. 

(Pig. 8.) , 

Polystictus- Fr., Xov, Sy mb., p. 83, 1851. 

P. liirsuius Fr., Z.c., p. 86. 

Coriolus liirsidus Quel., FI. Myc., p. 389, 1888. 

C. mgroniarginaius (Schw.) Murr., Bull. Torr. Bot. Cl., vol. 32, 
p. 649, 1906. 

Polystictus liirsiitellus Lloyd, Letter 6’jy p. 2, 1918; namen 
nudum. 

Pileiis sessile, dimidiate, imbricate, often resupinate, at first soft 
and flexible, becoming thin, tough and coriaceous;, surface strongly 
hirsute, of green, grey or brown concentric zones; context thin, 1-2 
linn., white, becoming isabelline, corky; tubes even, grey to cinnamon, 
usually round, sometimes daedaloid, occasionally stratose, 3-4 to mm., 
1-2 mm. long, margin sterile, dessipiments thin, entire; cystidia 
absent; spores cylindrical, 6-9 x 2, 5-3. 5 mmni., hyaline, smooth, abun- 
dant. 

Habitat : On dead wood, sticks, etc., in dainji places, as rubbish 
tips. 

■Weraroa, Wellington; Aug., Sept., 1919; Cr.iJ.C. 

Kelburn, Wellington; Nov., 1926; G.JI.C. 

Marten, Wellington; Feb., 1927; G.JJ.C. 

Distribution : Britain ; Europe ; Asia ; America ; Austi'alia ; New 
Zealand, 

Characterized by the coriaceous, dimidiate pileus, hirsute, zoned 
surface, usually pallid colour of the tube layer, and cylindrical, hya- 
line spores. 

The plant may be collected throughout the year, on rotting bran- 
ches and the like in damp places, as rubbish heaps ; on these it pro- 
diices| a rapid white rot, irrespective of the host. In the plants from 
Marton, the pilei show the tubes to be in definite strata, like a Pomes, 
with layers of context between each stratum. It is evident that with 
these specimens, fresh pilei have grown over the old. It is such 
plants that tend to break down the division between Polyporus end 
Fumes; this peculiarity is apparently not rare, as it has been com- 
inented on by Lloyd (13). In certain plants, there is a tendency also 
for the proximal ends of the tubes to penetrate different depths into 
the context, the ehief character of Trametes. Thus extreme forms of 
the plant could be placed equall 3 r well in either Trametes or Pomes. 

The species closely- resembles the following in structure, from 
which it may be separated bj' the strongly hirsute surface of the 
pileus. 



233 


Cunningham.— rJie Polyporaeeae of New Zealand. 

9. Polyporus yersieolor (L.) Pries, 8yst, 1, p. 368 18'>1 

(Figs. 9, 11.) 

F. decipiens Schw., Trans. Ayn. Phil, Soc., p. 157. 1834. 

P. poecilus Berk., Ann, Mag. Nat. Hist., vol. 10, p. 372, 1842. 

Polystichis versicolor (L.) Fr., Nov, Symb., p. 86, 1851. 

P, amreiis' Ft.j lx., p. 93. 

P. apophysahis (Kostk.) Pr., Hymen. Eur., p. 580, 1874. 

Coriolus versicolor (Jj.) QuA., Encli, F%mg., p, lib, ISSQ. 

Polysticius decipiens (Sekw.) Sacc., Syll Fung., vol. 6, p. 262. 

1888. 

P, aequus Lloyd, Myc, Notes, p. 933, 1920. 

Pileus dimidiate, imbricate, thin, gibbons or fan-shaped, when 
attached by a. narrowed base, 2-10 cm. across; exterior smooth or 
more often finely pubescent vrith yellow or brown satiny zones alter- 
nating with smooth, or of zones of varions colours as brown, blue, 
green or yellow; context thin,, 0.5-2 mm., white or isabelline, compact; 
tubes even, 1-2 mm. long, about 4 to the mm., white, becoming isa- 
belline, dissepiments thin, often toothed; cystidia absent ; spores ellip- 
tical or cylindrical, 5-8 x 2-3 mmm., hyaline,, smooth, abundant. 

Habitat: On dead branches and stumps of trees. 

Dead Pimis radiata stump. 

Masterton, Wellington; Nov., 1919; GJLC. 

Dead Primus persica branches. 

Henderson, Auckland; Nov., 1920; P. Moore! 

Dead Acacia stumps. 

Ashburton, Canterbuiy ; Aug., 1925; J. C. Neill! 

Christchurch, Canterbury; Oct., 1922; W. K, Dallas! 

Riecarton, Canterbury; Dee,, 1925; D. W. McKenzie! 

Tauranga, Auckland; Jan., 1924; G.H.C.! 

Dead Nothofagus sp. log. 

Mt. Waiopehu, Wellington; Oct, 1919; G.H.C,'. 

Upright of old whare (timber unknown). 

Clinton Valley, Otago; Jan., 1920; E. H. Aikinson! 

Host unknown. 

Bealey Gorge, Canterbury ; 1881; T. Kirk! 

Distribution : World- wdde. 

A polymorphic species, exhibiting so many variations that it is 
impossible to list them. All New Zealand collections are considered 
to belong to P. versicolor, though they vary to such an extent that 
many extreme forms cannot be differentiated from the closely related 
P. zonatus Pr., a ■ ' species ’’ which the writer considers is not speeifi- 
cally distinct, but in the absence of authentic specimens, P. zonatus 
is not listed as a synonym. Bourdot and Galzin (1, p. 141) consider 
that P. zonatus is rare andAypical only on the '' tremble 'P [PopvMs 
tremula), on which host specimens have not been collected in New 
Zealand., . . ■ 

The species is also closely related to P. hirsutus, but may be 
separated by the velutinate, usually markedly zoned pileus, and by 
the frequent lohed dissepiments, a feature which does not oceur with 
P. Mrsutus. 
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F. velutinus so closely resembles F. versicolor that it is also often 
difficult to separate them; consequently the record of this species 
oecnrriiig in New Zealand given by Massee (14) is considered to be 
based on a niisdetermination of F. versicolor. Bonrdot and Clalzin 
(1, p. 139) consider F. vekiihms a synonym of F. iiiihescens Pr. 

F. versicolor has proved a serious disease of peach-trees in the 
Auckland Proviiieej producing a condition not unlike that caused by 
Stereuni purpurewn. 

10 . Polyponis adustus (Willd.) Fries, Syst. vol 1, p. 363, 

1821. (Pig. 10.) 

F. crispus Pr., Ohs. Myc., vol. 1, p. 127, 1815. 

F. pallescens ^r.^ Syst. Myc., vol. 1, p. 369, 1821. 

F. snbcmereus Berk., Ann. Mag. Nat. Hist., vol. 3, p. 391, 1839. 

F. clemissus Berk., Hooh. Jour. Bot., vol. 4, p. 52, 1845. 

F. Halesiae Berk, et Curt., Ann. Mag. Nat. Hist., vol. 12, p. 434, 
1853. 

F. Lindlieimeri Berk, et Curt., Grev., vol. 1, p. 50, 1872. 

F. scanicm Fr., Hymen. Bur., p. 349, 1874. 

Polysticius adustus Pr., Hyfmen. Bur. p. 549, 1874. 

Polyporus dimtus Berk, et Br., Jour. Linn. Soc., vol. 14, p. 48, 
1875. 

F. gloeoporioides Speg., Mich., vol. 1, p. 231, 1878. 

Bjei'kandera adusta (Willd.) Karst., 3Iedd. Soc. Finl. FI. Fenn., 
vol. *5, p. 38, 1879. 

Polyporus MacOwani Kalch. et Cke., Grev., vol. 10, p. 54, 1880. 

Myriadoporus adustus Peck, Bull. Torr. Bot. Gl., vol. 11, p. 27, 
1884. 

Lepioporiis adustus (Willd.) Quel., FI. 3Iyc., p. 388, 1888. 

Polystictus similan^ (B. et C.) Sacc., Syll. Fung., vol. 6, p. 117, 
1888. 

Polyporus Burtii Peek, Bull. Torr. Bot. Cl., vol. 24, p. 146, 
1897. 

Pileus sessile, dimidiate, imbricate, often completely resupinate, 
2-S cm., often forming diffused areas up to 20 cm. long ; exterior even, 
tinely villose, frequently zoned, often rugulose ; context white or grey- 
ish, corky, firm, 0.5-3 min. thick; tubes even cinereus, 0.2-2 mm, long, 
often mere pits in the surface, margin broadly sterile, 4-5 to mm., 
dissepiments thin, firm, entire; spores elliptical, 4-6 x 2-3 mniin., hya- 
line, smooth, abundant. 

Habitats Dead wood, sticks and the like, on the forest floor. 
Palmerston North, Wellington; May, 1919; GH.C. 

Weraroa, Wellington; Aug., 1919; (t.IT.C. 

Distribution: Britain; Europe; India; North America ; Australia ; 
New Zealand. 

The smoky-grey, short tubes and effiised-reflexed pileus are tbe 
characters of the species. It varies considerably, hence the numerons 
synonyms. Most of the New Zealand plants are resnpinate, but in 
the herbarium ai’O European and North American plants typically 
dimidiate and imbricate. 
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The three preceding species, F. hirsutus, P e versicolor wild. P. 
adust iis are structurally related, and form a natural group, charac- 
terized by the dimidiate habit, white or isabelline eoriaceons context, 
and hyaline smooth spores. 


11 . Polypoms Braunii Eabenliorst, Fung, Eur. no. 2005, 1824. 

F. rufoflavus Berk, et Curt., Jour, Linn, Soc„ vol. 10, p. 310, 
1868. 

Fomes I'ufoflaviis (B. et C,) Saec., Syll. Fung., vol. 6, p. 191, 
1888. 

Polystictus Braunii (Rab.) Sace., Z.c., p. 289. 

Polyporiis Engelii'Rwvz,, Bot, Centr,, vol. 1, p. 376, 1889. 

Polystictus Fngelii (Harz.) Sace., Syll. Fung., vol. 9, p. 188, 
1891. 

Fomes Braunii (Rab.) Bresi, Attl, Lett. Art. Ag. Rov., ser. 3, vol. 
3, p. 74, 1897. 

Leptoporus Braunii (Rab.) Pat., Ess, Tax. Hymen., p. 85, 1900. 

Flaviporus rufoflavus (B. et C.) Murr., Bull. Torr. Bot. Cl., vol. 
32, p. 360, i905. 

Pileus dimidiate, applanate, often resupinate, 0.5 x 1-3 x 0. 2-0.5 
cm. ; surface rugulose, glabrous or finely tomentose, sometimes zoned ; 
context fleshy, becoming horny, thin, 0.2-0-5 min., pallid yellow; tulies 
even, irregular in shape, 8-11 to mm., pallid lemon yellow, sometimes 
stratose, dissepiments veiA^ thin, entire; cystidia hyaline, encrusted- 
tuberculate, hollow, 32 x 8 inmin., inserted at an acute angle with 
apices downwards; spores obovate, 2-2.5 x 1-1.5 mmm., hyaline, 
smooth, abundant. 

Habitat: On dead wood in the forest. 

Weraroa, Wellington; July, 1919; G.E.C. 

Distribution: Cuba; Venezuela; Ceylon; Borneo; Malacca; 
Europe; New’ Zealand. 

A minute plant, characterized by the pallid-yellow colour of the 
context and tube layer, and especially by the large, hyaline, encrusted 
cystidia and minute hyaline spores. The New Zealand collections 
])ossess a single layer of tubes, but in certain Buropeau collections 
they occasionally occur in strata, and in consequence the species has 
by several authorities been referred to Fomes. This is one of those 
examples in which a plant normally of the Polyporus type, occasion- 
ally assumes a Fomes form; in such cases it appears that other char- 
acters must be considered before its generic position can be deter- 
mined. As the plant has the fleshy context and structure of Poly- 
poms, it is Therefore referred to this genus, more especially as the 
tubes are not in strata in the collections at hand. The cystidia — 
characteristic of the species — ^are unlike any the writer has encoun- 
tered in other species of the family, but resemble those present in 
European collections of Fona eupora. 

The distribution of the plant, as given by Bourdot and Cralzin 
(1, p. 133) is peculiar, for it has been recorded from Borneo, Ceylon, 
Cuba, Malacca, Venezuela, and in addition in Belgium, Germany, 
Italy, and the mines of Hungary and Saxony. 
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It is not related to any species of the genus eoiisidered in this 
|)aperj differing especially in the peculiar cystidia and minute spores, 
but is placed in its present position more as a matter of convenience 
in that it possesses, a pallid context and hyaline smooth spores. 

12. Polyporus dichrous Fries, Syst, Myc., vol. 1, p, 364, 1821, 

(Pig. 12.) 

P. nigropiirpxmtscens Sehw,, Trans. Am, Phil. Soc., p. 360, 1834. 

Porid cmieniaia Mont., Ann. Sci. Nat., ser. 3, vol. 16, no. 362. 
1851. ^ ' 

Gloeoporvs ccmdidtis Speg.. Anal. 8oc. Cien. Arg., vol. 16, no. 56, 
1883. 

Polyporus Gicrreyanus Berk, in Herb.; Cke., Orev., vol. 15, p. 20, 
1886. 

. Leptoporus diclirous (Fr.) Quel.; FI. 3Iyc., p. 388, 1888. 

Gloeoporns' diclirous (Pr.) Bres., Hedto., vol. 53, p. 74, 1914. 

Pileus effused-refiexed, dimidiate, often imbricate, frequently 
resupinate, often laterally confluent when covering considerable areas ; 
1-3 X 2-15 cm, X 1-4 mm.; surface tomentose, often spongy, obscurely 
zoned, white, becoming dingy cream to isabelline or even darker, mar- 
gin smooth and more pallid; context white to pallid ochraceous, thin, 
0.5-2 mm., soft but firm; tubes and subhymeiiial tissue distinct from 
the context, soft gelatinous and readily peeling away in fresh speci- 
mens, liard, horny and darker in colour when old, at first white and 
translucent, changing to flesh colour (save for the more pallid, sterile 
margins) at maturity; in old specimens often dark reddish or purple- 
brown, subglobose, 4-6 to mm.; cystidia absent; spores eylindrical, 
often allantoid, 4-6 x 1-1.5 mmm., hyaline, smooth, abundant. 

Habitat : On dead wood and stumps in the forest. 

Weraroa, Wellington ; July, Sept., 1919 ; G.II.C. 

Weraroa, Wellington; May, 1925; J. .C. Neill! 

Riccarton, Canterbury; Jan., 1927 ; P. W. McKenzie! 

Distribution: Europe; North and South America; South Africa: 
Japan; Australia; New Zealand. 

An abundant species with a penchant for growing on decayed 
upright stumps, burnt logs and the like in recent forest clearings over 
wdiieh fire has been passed. Although not readily noticeable in dried 
material, the whole tube layer is markedly distinct from the context. 
In fresh plants it is quite gelatinousi, and may be peeled readily from 
the context. On account of this diverse nature of the tube layer, the 
geuus Glaeoporus is maintained by certain workers, containing this 
and several related species. Although a good generic character, it 
has not been considered advisable to separate this under a distinct 
genus from the few species of Polyporus known to occur in New Zea- 
land, as thereby classification is simplified. It will suffice, in this 
paper at least, to eah attention to this feature, and to the fact that 
the plant is by many placed iia Gloeoporus. 

Alhough abnndant in the Dominion, it appears to be rare in Aus- 
tralia, for Gleland and Cheel (4, p. 530) record but one collection in 
their possession; and according to Lloyd, though abundant in the 
United States, it is rare in Europe, 
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It is one of tlie anomalous species which has no close relationship)^ 
with other species of the genus, and is therefore placed in the present 
position because of its dimidiate, often imbricate nature, light colour 
of the context, and smooth hyaline spores. 


13. PolypoTOS Eucalyptomni Pries, PI Preiss, voL 2, p. 135, 1847. 
(Figs. 13-15.) 

P. liololeucus Kaleh;, ,Hed{w., vol. 15, p. 114, 1876. 

P. leucocreas Cke., Grev., vol. 8, p. 55, 1879. 

Polystictus hololeuciis (Kalch.) Saee., SyU. Fung., vol. 6, p. 

241., 1888. 

? Poly-porus Ilauslerianus P. Henn., Hediv., vol. 35, p. 305. 

1895.. 

P. spermolepidis, Pat., Bull. 8oc. Myc. Fr., vol. 14, p. 153. 

1898. 

Xylostoma gig ant ea Cheel, Proc. Linn. Soc. N.S.W., vol. 35, 

p. 308, 1910. 

Polyponis maculatissimus Lloyd, Myc. Notes, p. 1113, 1922. 

Pileiis ungulate, often bell-shaped, sometimes applanate, attached 
by an elongate, lateral or apical, stipe-like base, up to 20 cm. diani., 
irregular in size and shape ; exterior covered with a thin, tough, honey- 
coloured or umber, minutely villose cuticle, which may be even, 
obscurely radially and concentrically zoned, or broken up into irre- 
gular squamulcvS ; context snow white when fresh, isabelline when 
old, soft, punky-f liable and brittle ; tubes even, honey coloured or 
reddish-brown (depending on the age of specimens), distinct and 
readily separable from the context, 1-3 to mm., angular, dissepiments 
thin, entire; cystidia absent; spores subglobose, 7-8. x 6-7 mmm., hya- 
line, smooth, abundant. 

Habitat: On living Aufho/ap'us /u5C.a trunks. 

York Bay, Wellington; July, Sept., 1921; ApL, 1926 ; G.E.C. 
Day’s Bay, Wellington; Nov., 1926; D, W. McKenzie!, 

Stale Forest Keserve, Potoima, Auckland; Col- 

lector! 

Distribution: Australia; New Zealand. 

The largest species of the genus present in New Zealand. It may 
readily be recognized by the large extent of white, punky context, 
the readily separable tube layer, and large hyaline, smooth spores. In 
certain Australian forms, according to Cleland and Cheel (4, p. 523), 
the spores are slightly larger. 

The plant isi strictly an annual, and falls from the tree to the 
ground shortly after it has reached maturity. There it becomes water- 
logged, discoloured, and ma,y readily be mistaken for quite a different 
species. Although placed in the sessile section, the plant usually 
possesses a short, stipe-like projection serving as a point of attachment. 
If this structure is lateral, the plant often appears applanate, if apical 
it assumes a bell-shaped appearance,, or if pressed against the trunk 
of the host, it becomes ungulate. The margins may be entire or even, 
lobed or crenulate. The surface, also, is by no means constant, and 
may be smooth, squamulose, or tomentose, and range in colour from 
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t nej^'-yellow to unibei\ according to age. It is the cause of a serious 
art-rot of beech {NotJiofagiw spp.) in the Wellington Province. 

According to Lloyd (12, p. 298) the species closely resembles P. 
heUilinns, so much so that separation is possible only on the characters 
of the spores, those of the latter being cylindrical, 6 x 2.5 mmm., 
whereas those of P, Eucalypiorum are subgiobose, 7-8 x 6-7 minm. 
Judging from the description, such as it is, Polyporus Ilausleriamis 
might be a synonym of this species, though listed by Lloyd as a 
Fomes. 

F. Encalyptorum is not related to any other species of the genus 
present in New Zealand, but is placed in its present position because 
of the white context, hyaline smooth spores, and readily separable 
tube layer. In this last character it resembles P. dichrous, but the 
resemblance is slight, for although in both the tubes are separable 
from the context, in P. dichrous they are of an entirely different con- 
sistency, whereas in P. Eucalyptornm they are of similar consistency 
to the context. 

14. Polyporus proprius Lloyd, Myc. Notes, p. 1328, 1924. 

(Figs. 16, 17.)^ 

Pileus applanate, dimkliate, imbricate, 7-10 x 8-12 x 1-2.5 cm. ; 
surface pallid yellow brown, or yellowish, obscurely zoned oi: not, 
radiately sulcately grooved, or not, areolate, tuberculate, delicately 
tomentose> or pruinose, margin even, thick, (5 mm.) rounded; context 
isabelline, 10 mm. thick, hard and tough, compact ; tubes very short, 
0.5-1 mm., concolorous, 2-3 to mm., margin sterile,. isabelline, angular, 
oval or round, dissepiments thick, entire, hard and firm; cystidia 
absent; spores subgiobose, hyaline, 5-7 x 5-6 mmm., coarsely echimx- 
late, abundant. 

Habitat: On dead upright stumps in the forest. 

Botanical Gardens, Wellington; March, 1927; G.H.G. 
Distribution : Endemic. 

A species readily recognized by its growth habit, and especially 
by the hyaline verruculose spores, and thick dissepiments of the short 
tubes. The colour, too, is characteristic. : 

The spores closely resembles those of P. Berkeleyi, but the plant 
is separated from this species by its sessile nature, and especially by 
the different tubes; in P. Berkeleyi they are laterally compressed and 
with thill dissepiments. Apart from its sessile habit, it is most closely 
related to P. Berkeleyi in the colour and structure of the context and 
nature of the spores, thus tending to show that separation of species 
on the presence or absence^of a stipe is purely artificial, and does not 
show structural relationships. 

15. Polyporus gilvus (Sclmeinitz) Pries, EUncli. Fimg., p. 104, 1828. 
(Pig. 18.) 

Bolet%is gilvus Schw., Sclvr. Nad.~Ges. Leipzig, vol. 1, p. 96, 
■ 1822. 

Polyponis Itolosclereus Berk., Ami. Nat. Hist., vol, 3, p. 324, 
P. cupretis BeiYk., Ann. Nat. Hist., Yol. 3, p. 393, 1839. 
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P. omalopilus Mont., PI. Cell. Cuba., p. 423, 1842. 

P.inmnomeiis Mont, A^in. ScL Nat,, ser. 2, yoI. 18, p. 20, 1842. 

P isidioides Berk., Hook. Jour. Bot., vol. 2, p. 415, 1845, 

Trametes pertusa Pr., Walil. Fungi Natal., p. 10, 1848. 

Polypmns carneofulvus Berk. ; Fr., Nov. Syinb., p. 68, 1851. 

P. Lcmrewcri Berk., PZ. Pas'., Yol. 2, p. 254, 1860. 

P. ilicincola Berk, et Curt., Crev., vol. 2, p. 35, 1873.. 

P. breviponis Cke., Grev.y vol. 12, p. 7, 1883. 

P. BaUmiae Speg., Anal, Soc. Cimt. Arg., vol. 16, No. 42, 1883, 

Polystictus pnrpiireofuscns Cke., Grev., vol. 15, p. 24, 1886. 

Placodes fucatns Quel., As^. Fr., p. 4, 1886. 

Fornes inamonieiis -{lAont.) Saec., PyP. Fung., vol. 6. p. 191, 
1888. 

F. holosclereus (Berk.) Sace., l.c., p. 193. 

F. rubiginosa (Berk.) Saec., lx.., p. 194. 

PolysUctus cupreus (Berk.) Sacc., l.c., p. 272. 

P. Balsanm (Speg.) Sace., Z.c., p. 277. 

Fomes Jioinalopikts (Mont.) Sace., l.c., p. 204. 

Polyponis aureoniarginafus P. Henn., Bot. Jalirh., vol. 22, 

' p. 72, 1895. 

PJiellinus gilvus {Sclrw.) Pnt. Essui Tax. Hymen., p. 82, 1900. 

Hapalopilus gilvus (SeW.) Murr., Bull. Torn . Bot. CL, vol. 31, 
p. 418, 1904. 

Polyporus pseudogilvus Lloyd, Myc. Notes, p. 940, 1920. 

Fomes gilvus Lloyd, Myc. Notes, p. 1157, 1922. 

Polyporus gilvo-rigidus Lloyd, Myc. Notes, p. 1334, 1925. 

Pileus applaiiate, dimidiate, sometimes imbricate, 2-7 x 5-12 x 
0.5-2 cm. ; surface bay to umber, obscurely zoned, radially striate, 
covered Avith rough hispid hairs, sometimes spongy-nodose, Avitli a 
broad, almost glabrous margin, which is thin, entire, and not or only 
slightly incurved when cliy; context fulvus to ferruginous, 2-6 mm. 
thick, sometimes obscurely zoned, tough and sub-Avoody; tubes fer- 
ruginous to einnamon, often stuffed, 2-10 mm. long, sometimes 
stratose, Avhen Avith layers of context between 'strata, deep ferruginous 
to umber beloAv, 4-8 to mm., round or angular, dissepiments thin, and 
entire; setae abundant:, ventrieose, acuminate, chestnut broAAui; spores 
elliptical or obovate, 4-5 x 2. 5-3. 5 inmni,, hyaline', smooth, sparse. 

Habitat : On fallen trunks in the forest. 

Weraroa, Wellington; Sept, 1919; May 1923; J. C. 

Neill — G.H.G. (3 abundant collections). 

Lake HdroAvhenua, Wellington; May 1919; G,H,C, 

Hokitika, Westland; Apl. 1923; F. J. PerJtam! 

Invereargill, May 1924: B. Gleland! 

Distribution: Britain; Europe; North and South America ; 
Tropics gmeralh'; Australia ; Ngav Zealand. 

Characterized by the applaiiate shape, fulvus or ferruginous 
context, abundant coloured setae and hyaline spores. 

Probably this species is one of the most frequently misnamed in 
literature, as the synonymy shoAvs. It varies to a eonsiderahle extent, 
particularly in the characters of the surface, ranging fimm smooth to 
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strongly hirsute and tuberciilate forms; but as all inteniiediate stages 
are now known, it is not possible to mainfain most of these, even as 
forms. 

One of the chief characters of the species is its hyaline spores. 
Yet although hyaline spores are present in all the New Zealand col- 
lections, these have when sent abroad, been referred to P. fiilvo- 
mMlmis, a plant Avitli coloured spores. 

Purtherin^ore, in certain localities, chiefly the Tropics, the tubes 
occasionally become stratose, when the plant becomes a Fomes, a con- 
dition present in several specimens at hand. And structurally it could 
be equalh’- well be placed in Fomes, as it possesses many characters in 
common with species of this genus, as the hard and subwoody nature 
of the context, applanate shape, and ventricose setae. But this 
arrangement could be equally well applied to P. radiaius^ which to 
the writer knowledge, cloes not at any time have its tubes in strata. 
As the plant is almost universally referred to Polyporus, the writer has 
also placed it under this genus. Such forms tend to confirm the 
belief that Fam es should be absorbed under Polyporus, or else main- 
tained on other characters. 

Cleland and Cheel (4, p. 534) record this species for Australia, 
but note that the spores are yellow-brown. Although their collec- 
tions have been named by Lloyd, it is evident their species is P, fulvo- 
melleiis, for this species is separated only on the coloured spores, in 
all other characters strongly resembling certain forms of P. gilvits. 
The plant has recently been collected in Western Australia by Mr. 
W. Came, who has kindly forwmrded specimens. 

16. Polyponis tabacinus Montagne,- Ann. Sci. Nat., ser. 2, vol. 3, 
p. 349, 1835. (Pigs. 19, 20.) 

Polyponis 77iicrocydns Lev., Ann. Sci. Nat., ser. 3, vol. 2, p. 188, 
1844. 

PolysMctus tahacmus (Mont.) Fr., Nov. Syrnh., p. 93, 1851. 

Polyponis xerampelinus Kalch., Grev., vol. 4, p. 72, 1876. 

Pohjstietns microcydiis (Lev.) Sacc., Syll. Fung., vol. 6, p. 227, 
1888. 

P. xerampelimis (Kalch.) Sacc., l.c., p. 282. 

Inonohis corrosits Murr., Bull. Tor7\ Bot. Cl., vol. 31, p. 598, 
1904. 

Pileus applanate, dimidiate, imbricate, 2-3 x 2-6 cm. x 1-3 mm., 
incurved and rigid when dry ; surface tobacco brown, concentrically 
zoned, imperfectly radially striate, finely silky- tonientose, margins 
yellowish or tawny; context umber, firm, 0.5-1. 5 mm. thick; tubes 
even, round, umber/ eoncolorous with context, 1-2 mm. long, 7-8 to 
mm., dissepiments entire, thin; setae abundant, deep chestnut, acumi- 
iiately pointed; spores obvate or subglobose, 2.5 x 1.5 minm., hyaline, 

^ smooth, "rare. 

Habitat: On dead logs in the forest. 

Day's Bay, Wellington; 1908; A. H. Cockayne! 

* Weraroa, Wellington; July 1919; G.H.G.: May 1923; /. C. 
Nem~G.H.G. 








Pic. 9 . — PolifporuH versicolor, x 2/3. Note tlie strongly zoned pileus and imbricate liabit. 
Pit;. 10 , — PolyptyruH odustns. x 1/2. Pileate form on the left, resiipinate form on the right. 
Pin. 11 . — Poljjporus versicolor, natural size. Gibbons forms; contrast with Pig, 9. 

Pnu 12 , — Polyporus dichrous, x 1/2. On bark of dead Pinus log. Note the imbricate liabit. 


TllATiS. N.Z. ISST. Vol. 58. 


Pl,.Vi'E 28. 



Fig. 13. 



Pig. 11. 


been removed by insects. Pnint nf 

^'pU^tam-^wllere it came in. 
contact witli the trunk of the host. 



’ea:\''s. N,Z, Ia'st. Vol. 58. 


Plate 2S'.- 



¥ig. 16 . 


Fig. 15 . — PoJyponis Eumlyptoriim, x 2/3. Applanate specimen. Showing' 
the white context and separable tube layer. 

Fig. 16 . — Polyponis proprlxis, x 1/2. Two superposed pilei, upper sectioned 
to show the thick context and thin tube layer. 





Trans. N.Z. Inst. VoL 58. 


Plate SI 



Fig. 19. 



Fig. 20. 


Pig. 19 . — Polyporus tal)acinus, x 2/3. Showing the imbricate nature of the 
pilei. 

Pig. 20 . — Polyporiis tahacinus, x 2/3. Surface view showing the strongly 
zoned surface of the pilei and bright coloured margins. 

All photographs taken by H. Drake and the writer conjointly. 




Cunningham.— rJie Polyporaceae of New Zealand, . 241 

Distribiition; 'Soutli America; Africa; East Indies; Australia; 
New Zealand. . ■ ' ' 

Tlie species is characterized by the tobacco-brown colour of the 
whole plant, the usually silky zoned pileus, umber context, and 
abundant setae. Spores have been found 'attached to basidia in only 
one collection. These are exceedingly minute, so that one was at 
first inclined to believe they were immature, but as they agree with 
detached spores in the same field, they may be consider e-d as being of 
this ‘size. They are apparently rare, as so few records of their appear- 
ance have been published. 

17. Polyporus radiatus (Sowerby) Fries, Sijst. Mijc., vol. 1, p. 269, 

1821. 

P. .mcullahis Berk, et Curt., Grev.^ vol. 1, p. 51, 1872. 

P. glomerahis Peck, An?!. Rept. N,Y, State Jins., vol. 24, p. 78, 
1873. _ . 

Inonotiis radiatus (Sow.) Karst., Rev, Myc., vol. 3, p. 19, 1881. 

Polyporus scrohicidatus Karst'., Redd, Soo, Fmm, et FI. Femi,, 
p. 50, 1883. 

Inodermus radiatus (Sow.) Quel., FI. Myc,, p, 392, 1888. 

Pblystictiis radiatus (Sow.) Sacc., Syll Fung., vol. 6, p. 247, 
1888. 

P. scroliculatus (Karst) Sace., lx. 

Polyporus aureonite7is< Pat. et Peck, Ann. Rept. N.Y. State Mus., 
vol. 42, p. 25, 1889. 

Poria setigem Peck, Ibid., vol. 51, p. 293, 1898. 

XantJiochrous radiadus (Sow.) Pat, Ess. Tax. Hymen., p. 100, 
1900. 

Polyporus radians Lloyd, Myc. Notes, p. 1186, 1923} nomen 
nudum. 

Pileus imbricate, fan-shaped or dimidiate, often resupinate, 1-3 
X 2-7 X 0.25-1 cm.; exterior obscurely radially and concentrically 
ptriate, usually glabrous, but in young plant^s finely tomentose, fuhTis 
to deep umber; context thin, 1-2 mm. or less, feiTuginous to umber, 
in old specimens almost black, sometimes obscurely zoned; tubes 2-4 
mm. long, cinnamon, angular, 4-5 to mm., dissepiments thin, brittle, 
often lacerate; cystidia abundant, ventricose, acuminate, chestnut 
brown ; spores subglobose or shortly elliptical, 4-6 x 3-4 mmm., smooth? 
pallid ferruginous, abundant. 

Habitat: On fallen Notliofagus spp, trunks in forest. 

Queenstown, Otago; December 1919; G.H.C. 

York Bay, Wellington; June 1922; E. H. AtkinSon! 

Canterbury; Pebimary 1881; T. Kirk! 

Distribution: Britain; Europe; North America; Australia; New 
■Zealand. , ■ 

T^^ almost glabrous, dark, radically and concentrically striate 
pileus, dark brown thin context, setae and coloured spores are the 
characters of the species. 

Confusion exists in literature as to the colour of the spores of 
this species. Lloyd (12, p. 351) states that they are hyaline, and that 
those plants with coloured spores should be placed under P. cuiieu- 
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laris f which closely resembles P. radiatus in otlier characters. Miirrill 
(16, p. 90) places the species in lonotus, a genus with coloured 
spores, and describes these as being '^luteolus^' ; Bourdot and Galziii 
(1, p. 199} state that the spores are “puis brunies dans les tubes . . . 
eii masse: blanches, creme on blane jaunatre.'’ In a footnote they 
remark: “Les spores eii masse sur fenilles, ecorces, varient de Wane 
jannatre; si elles sont tombees sur un chapeau de radiatus humide, 
dies se teignent en jauiie on fauve, ee qui explique qu’il y ait souvent 
des spores colorees, a I’interieur des tubes. Kea (17, p. 586) records 
them as white. Yet numerous genera in the family have been based 
on the colour of the spores ! 

Doctors Weir and Lloyd have both determined collections for- 
warded to them as being P. radiatus^ despite the coloured spores ; so 
the writer is apparently Justified in considering the collections listed 
are of P. radiatus, and the spores coloured. 

Cleland and Cheel (4, p. 535) doubtfully record the presence of 
the species in Australia on one plant doubtfully identified as this 
species by Lloyd. Cooke (5, p. 146) also records it from Australia. 

These last three species form a small natural group character- 
ized by the deeply coloured context, tough nature of the pileus, and 
presence of ventricose setae. 

LITTLE KNOATO, DOUBTFUL AND EXCLUDED SPECIES. 

Between the forties and ’Eighties of last century numerous 
fungi were collected by such early botanists as Colenso, Hooker, 
Travers, Lindsay and Kirk. These were for the most part, despatched 
to herbaria abroad — chiefly KeW' — ^where they were named, and new 
species “described.” As these collectors were not Mycologists but 
merely collected any fungi sufficiently large to attract their attention, 
if will be seen that the majority of their collections consisted of Poly- 
pores, Agarics and similar large species. They were forwarded, with- 
out field notes, usually imperfectly preserved, and mostly without 
selection to give the range of characters, etc. — most, in fact, being 
single specimens— to Mycologists of the period who for the most part 
entertained a fixed belief that any species from a new country must 
necessarily be new, and in addition were invariably overworked, few 
at that period possessing a knowledge of systematic Mycology. Con- 
sequently the greater part of these earlier eolleetions were misdeter- 
niined, and many named as new species. Lists were published— 
ehiefiy by Colenso — in earlier numbers of this periodical. Types were 
sometimes kept at Kew, but many have disappeared subsequently ; 
and as the descriptions drawn up at that period were so 
seant'y as to be worthless for diagnosis, and seldom accompanied by 
an illustration, it is obvious that detennination of most of these early 
records is a matter of eonjectpre. Unwittingly, therefore, these earlier 
workers have set the most difficult problem that any systematist is 
confronted with — ^the determination without adequate material of the 
species recorded for his region. 

The fallacy of incorporating these dubious records in the flora of 
this Doinimon, in the absence of authentic speeiinens, is obvious. It 
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is made more apparent' by the fact that of all these earlier records, 
not one specimen exists in New Zealand to-day. Mr. W. R. B. Oliver^ 
at the request of the writer, has searched through the late Rev. W. 
Colenso ^s herbarium, kept at the Dominion Museum, and report's the 
total absence of any mycologieal specimens. He further stated that 
even were specimens present, they would have been valueless, for in 
this herbarium plants were tied in packages bearing a number only — 
no name, date or locality reference being appended. The numbers 
may at one time have had a value, as there may possibly have been 
in existence a list, but this is now wanting. 

The following have been recorded by various workers as having 
been collected in New Zealand, but in the absence of authentic speci- 
mens, the writer is not disposed to accept their validity. Doubtless 
further collections will come to hand, from time to time, when they 
will be dealt with in subsequent papers. 

(а) Polyporns atristrigosus Lloyd, Myc. Notes, p. 731, 1917. 
Recorded by Lloyd {Letter 66, p. 6, 1917) as being collected by W. 
A. Scarfe, 

{h) P. aureo-fulvus lAojd, Myc. Notes, p. 1108, 1922. This will 
be considered in a subsequent paper under Trametes, for it belongs to 
this genus as now defined. 

(c) P. 'borealis Fries, Syst, Myc,, voL 1, p. 366, 1821. Recorded 
by Massee (14) as occurring here. 

{d) P. cinnaloarimis Fries, Syst. 3Iyc., voL 1, p. 371, 1821. Re- 
corded by Massee (14) as Polystictus, from New Zealand. It is an 
abundant species, and will be considered under Tranietes, to which 
genus it belongs. 

(б) P. citreiis Berk., Jour, Linn, Soc., vol. 13, p, 162. Recorded 
by Colenso {Trans, N.Z. Inst,, vol. 28, p. 614, 1895) as Polystictus, as 
being collected by him in Hawkers Bay. It is a synonym of Poria 
vaporaria Fr. 

(/) Polystictns concliifer (Schw.) Cke., Grev., \ol. 14, p. 79, 1886. 
Recorded by Miss Wakefield (18, p. 364) as being collected at Rotorua 
Py Mr. W. N. Cheesman. 

{g) Polyp'orus dictyopns Moiitagne, Ann, Sci. Nat,, ser. 2, vol. 3, 
No. 14, 1835. Recorded by Lloyd {Myc, Notes, p. 1296, 1924) as hav- 
ing been eolleeted by Jas. Mitchell. Lloyd has also determined for 
the writer a collection as above; but this was typically P. melanopus. 

{1%) P. diffisus Berldey, FI, N,Z., vol. 2, p. 180, 1855. An endemic 
species described by Berkeley from specimens forwarded to Kew by^ 
Colenso. Massee (14) states that there are no specimens at Kew,* 
but that the description shows it should be placed under Poria, As 
no specimens exist, and as the description is too imperfect to allow 
of its being recognised if again encountered, the name should be 
removed from literature. 

(7) P. Brummondii Klotzch, Linnaeoy vol. 8, p. 487, 1833. Re- 
corded by Colenso (Trans. W-Z. Inst,, vol. 25, p. 340,' 1892) as being 
eolleeted by himsell It is probably a misdetermination of P. hirsu^ 

(j) P. exig.uus. Colenso, Trans. N.Z. Inst,, vol 17, p. 266, 1884. 
P. exigmi^ Cke., Grev,, vol 15, p. 23, 1887, Recorded as a new species 
by Colenso, but unaccompanied by a valid description, consequently 
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a nomen midmn. Therefore, . wlietlier Cookers specimen is a valid 
species or. not, it cannot' be listed under this specific name. 

(k) P. grammoceiolialus Berkeley, Hook. Lond. Jour. Bot.^ voL 1, 
p. 14S, 1842. Collected and forwarded by Colenso to Kew, where 
it was described by Berkeley. A subsequent record was published by 
Colenso in Trans. N,Z. Inst.^ vol. 23, p. 393, 1890, but whether on a 
diagnosis made by himself or Ketw authorities is not stated. 

(l) P. liypomdan'm Berkeley in Herb.; Cke. Grev.^ vol. 15, p. 51, 
1886. K'iiovsm only from the tjpQ, now at Kew, collected by Colenso. 

(m) Polystictus imbricatus Lloyd, 3Iyc. Notes, p. 791, 1918. 
Recorded by Lloyd (M'^c. Notes, p. 1123, 1922) as being collected by 
Miss H. K. Dalryniple and (Lc., p. 1127) by AV. A. Scarfe. Polyporns 
imbricatus Pr. antedates this by many years, so that even if the species 
is a valid one (which it is impossible to judge from the scanty and 
incomplete description given by Lloyd) the specific name imbricatus 
cannot be used. It is interesting to note that Rea (17, p. 582) gives 
P. sulphur eus (also recorded from New Zealand) as a synonym of 
Polyporus imbricahis, 

(n) Polyporus iodinus Montague, Jhm. Sci. Nat., ser. 2, vol. 16, 
p. 108, 1841. Recorded by Lloyd {Letter 47, p. 3, 1913) as Polystiotus, 
as being collected by S. Duncan, Most certainly a misdetermination 
of P. tabacinus Mont. 

(b) P. laetiis Cooke, Grei\, vol. 12, p. 16, 1883. P. lactiis Mass., 
Tram. N.Z. Inst,, vol. 39, p. 6, 1906. Recorded by Colenso {Trans. 
N.Z. Inst., vol. 23, p. 393,* 1890) as being collected in Hawke’s Bay, 
Probably a misdetermination of P. Berkeleyi. 

(p) P. lentus Berkeley, Outl. Brit. Fung., p. 237, 1860. Recorded 
by Colenso [Trans. N.Z. Inst., yoI. 19, p. 303, 1886) as being collected 
by himself in Ha'wke’s^Bay. A misdetermination of P. arcularnis. 

(q) Polystictus lilacino-gilvus (Berk.) Cke., Grev., vol. 14, p. 82, 
1886. Recorded by Miss' AVakefield (18, p. 364) as being collected in 
New Zealand. According to Lloyd (11, p. 226) this is a Trametes. 

(r) Polystictus luteo-olivaceus (B. et Br.) Cooke, Grev., vol. 14, 
p. 86, 1886. Recorded by Miss AVakefield (18, p; 365) as being col- 
lected by Cheesman at Mamaku, near Rotorua. 

(s) Polyporus nivicolor Colenso, Trans. N.Z. Inst., vol. 16, p. 361, 
1883. According to Lloyd (10, q). 147) this is a synonym of P. pJilebo- 
pliorus Berk. 

(t) P. occideritalis Klotzsch, Linneaea, vol. 8, p. 486, 1833. Re- 
corded by Colenso {Tracis. N.Z. Inst., vol. 28, p. 614, 1895) as being 
'eollected by himself. Also recorded by Lloyd [Myc. Notes, p. 1320, 
1924) as being collected at Napier by *H. Hill. 

(tt) Polystictus ocliraceus. (Pers.) Lloyd, Letter 65, p. 11, 1917, 
nomen nudmi. Recorded by Lloyd (Lc.) as being collected by W. E. 
Barker. As the name was unaccompanied by a description, it must 
be removed from the literature. 

(v) Pblystictus pergmmnus Pries, Epi., p. 480, 1838. Recorded 
by Gdkmo: {Trans.: N.Z. Inst., \ol. 19, p. 308, 1886) as being collected 
by 'himself ' in Haw^ke’s Bay. 

{tv) Polyporus petaloides Pries, Hyni. Eur., p. 536, 1874. Re- 
corded by Colenso {Trmis. N.Z. Inst, vol. 19, p. 303, 1886) as being 
colleeted by. himself. . 
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(x) P. pjluUlopliorus Berkeley, M. N.Z., xol. 2, p. 177, 1’855. 
An endemic species described by Berkeley from material forwarded 
to Kew by Colenso. Later collected and renamed as P. nivicolor by 
Colenso. 

^{y) P- picipes Pries, Syst. Myc., vol. 1, p. 353, 1821. Eecorded 
by Colenso (Trans. Is .Z. Tnsi., vol. 19, p. 303, 1886) as being collected 
by himself. Probably a misdetermination of P. melanopuS'. 

[z) Pohjsiictus %>inisitus Pries, Elencli. Fung., p, 95, 1828. Ee- 
eorded by Colenso (Trans. N.Z. Inst., vol. 28, p. 614, 1895) as being 
collected by himself. Lloyd {Myc. Notes-, Poly. Issue, No. 2, p. 27, 
1909) states that this record is based on an error of determination. 

(aa) Polyporus plelius Berkeley, FI. N.Z., vol. 2, p. 179, 1855. 
Named by Berkeley from material collected in New Zealand. Accord- 
ing to Bresadola (2, p. 235), “P. plebejus Berk, typns ex New Zea- 
land amplius non adest. Subtypns ex Himalaja, qui cmn diagnosi 
berkeleyana typi bene convenit, est cinn Fomite luzonensi Mnrr. et F. 
semitosto B. identicns. Polyponis plebejus Berk. Fungi Bras. No. 15, 
69, 100 est Fames supimis- Sw.’^ 

Lloyd (11, p. 227) records it under Trmnetes plehia, and gives 
a description drawn up from the Himalayan specimens. As Berke- 
ley’s description is too inadequate to use for diagnostic purposes, and 
considering Bresadola ’s remarks, the writer believes the name should 
be removed from the literature. 

(bb) Polyporus rliipidium Berkeley, Hook. Jour. PoL, vol. 6, p. 
319, 1847. Favolus rliipidium (Berk.) Sacc., Syll. vol. 6, p. 397, 

1888. Lloyd (8, p. 24) records this from New Zealand as being among 
the plants of this species at Kew. 

(cc) P. rigidus Lloyd, Myc, Notes, p. 1319, 1^24c, momen nudum. 
Published (l.c., p. 1334) as P. gilvo-rigidus Lloyd, n. sp. By the 
waiter it is considered a synonym' of P. givus. In any case the name 
rigidus is preoccupied = P. rigidus Lev. 1844. 

(dd) Polystictus sanguineus Fries, Nov. Symb., p, 75, 1881. 
Kecorded by Colenso (Trans. N.Z. Inst.,^ vol. 23, p. 395, 1890) as hav- 
ing been collected in Ne'w. Zealand. It is a synonym of Trametes cin- 
nabarina Fr. 

(ee) Polyporus Fries, Epu, p. 473, 1838. Recorded 

for Ne\v Zealand by Massee (14). This is a synonym of P. gilvus. 

(//) Polyporus scutiger Kalehhrenncr. Recorded by Colenso 
(Trans. N.Z. Inst., vol, 23, p. 393, 1890) as being collected by himself. 
Lloyd (10, p 162) states that the name was changed by Fries to P. 
Kalchbrenneri, and was based on a small specimen of P. tomentosus. 

[gg) Polystiotm sector Fries, Ppi.,, p. 480, 1838. Recorded by 
Colenso (Pram N.Z. ImsL, vol. 23, p. 395, 1890) as being collected by 
himself. 

(Kh) Polyporus setiger 'GodkCi, Grev., vol. 19, p. 1, 1890. Known 
only from the type specimen at Kew. Probably P. scutiger m ^ m 
spelling of this name. Lloyd states (12, p. 375) thfit P. atrosirigosus, 
also from New Zealand, but known from scanty material, is very 
similar, and probably the same species. He records a collection 
(Letter 68, p, 7, 1919) from W. A. Scarfe. 
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' [ii) P. squamosus Pries^ Syst. Myc,, yoI. 1, p. 343, 1821. Eecorded 
by ColeiiSQ {Trans. N.Z. hist., vol. 23, p. 393, 1890) as being collected 
by himself. 

(ii) P' siilplmreiis Pries. Syst. Myc,, voL 1, p. 357, 1821. Lloyd 
records this species {Myc. Notes^ p. 1189, 1923) as being collected by 
W. A. Scarfe. 

{hk) Polystichis trkonatus Cooke, Grev., vol. 12, p. 17, 1883. 
Lloyd {Letter 66^ p. 6, 1917) records this as being collected by W. A. 
Scarfe. It is a synonym of Polyporus versicolor. 

{U) Polystictus velutintis Pries. Massee (14) records this from 
New Zealand. It is most probably a niisdetermination of Polyporus 
versicolor. 

(mm) Polyporus vulgaris Pries, Syst. Myc., vol. 1, p. 381, 1821. 
Recorded by Colenso {Titans. N,Z. Inst,, vol. 26, p. 321, 1893) as 
being collected by hinrself. It is a Poria. 

{nn) P. xerophyllus Berkeley, FI. N.Z., vol. 2, p. 178, 1855. 
Known only from a single specimen at Kew, collected in New Zealand 
by Colenso, 
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New Plant Localities. 

Bj Arnold Wall. 

lEead lefore PliilosopTiical Institute of Canterbury, 3rd Aucjust, 1927; received 
by Editor, Sfh Aumist, 1927 ; issued separately ^ 

8th November, 1927.1 

Gymnogrmnme rutaefolia- Hook, et Grev., Eocks hy Cliitka River 
opposite Cromwell, Otago. 

Elirharta Tlioynsoni Petrie. Gouland Downs, Nelson. A very minute 
form, probably a distinct var. 

Elirharta GoUnsoi Hook. f. Dbre Pass; Lake Te Anan, Otago. 

Agrosiis parviftora E. Brown. Mt. Herbert, Banks Peninsula, Canter- 
bury. In sliady spots at e. 2500ft. The first record in Can- 
terbury. 

Agrosiis ienella Petide. Peak Hill, Lake Coleridge, Canterbury. 

Descliampsia novae-zelaiidiae Petrie. Hakatere Station, North Ash- 
burton Eiver, Canterbury; Mt. Pisa, Otago. 

Triodia Hack. Old Man, Ashburton Mts., Canterbury. 

Dantlionia oreopliila Petrie. 'Mt. Barnslaw, Otago; Copland Pass, 
Mt. Cook, Canterbury and Westland. 

Trisetiim Cheesemanii Hack. Mt, Gardrona, Otago; Forbes River, 
Canterbury. This is the first Otago record for this species. 

Poa acicularifolia Buck. Mt, Alexander, Seaward Kaikouras, Marl- 
borough; Hells Gate, Mason Eiver, Canterbury. 

Poa exigua Hook f. Alma River, Tamdale, Nelson; Clarence a'lid 
Archer on Rivers, Marlborough. Not before recorded north 
of Mt. Arrowsmith. Ashburton Eiver, Canterbury ; Law- 
rence River, Canterbury. 

Poa dipsacea Petrie. Staircase Gully, Wainiakariri River, Canter- 
bury. 

Poa Maniototo Petrie. Upper Clarence River, near junction with 
Acheron Eiver, Canterbury and Marlborough. 

Po.a Kirkii Bueh. var. Collinsii Hack. Old Man, Ashburton Mts., 
Canterbury. Hitherto recorded from very few stations. 

Agropijnmi aristaiiim Cheesein. Old Man, Ashburton Mts., Canter- 
bury; Ben More, Porter Pass, Canterbury; Ribbonwood 
Creek, Lake Pearson, Canterbury; Mt. Trovatore, Lewis Pass, 
Canterbury. 

A sperella gracilis T. Kirk. Beu More, Head of Selwyn River, Canter- 
bury; Copland Pass, Western side, Westland. 

Uncinia macrolepis Decne. Mt. Pisa, Otago. 

Gare-x pyrenmea Mt. Arrowsmith, 6,500ft., Canterbury. Also 

in very many other localities in the Southern Alps, so 
numerous that no further record was kept 

Carex pier ocarpet Petrie. Old Man, Ashburton Mts., Canterbury. 

This is the first record beyond Otago and extends tbe range 
of this plant enormously. (Identified by D. Petrie, 1&22.) 
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Carex resecians Clieeseni. Ure River, Marlborough; Clarence River, 
•Marlborough. This is the first record' in Marlborough. The 
plant is doubtless common, but is easily overlooked. Hurunui 
Gorge, Canterbury; Canterbury Plains; Banks Peninsula; 
New Brighton Dunes. 

Car ex leporina Linn. Mt. Greenland, Ross, Westland, 

Garex^ lagopina Wahl. Old Man, Ashburton Mts., Canterbury. The 
only Canterbuiy record hitherto is in the Craigiehurn Mts. 
Mt. Cardrona, Otago. 

Carex Berggreni Petrie. Tarndale, Nelson. Furthest north hitherto 
is the Upper ANaimakariri : Hawdon River, A, Wall ; Arthur’s 
Pass, AAk Martin and A. AVall. 

Carex PetrieA Cheesem. ysly. rubicunda Kirk. Onetapu Desert, North 
Island ; Clarence River, Marlborough ; Lake Lyndon, Canter- 
bury. 

Gladium Gun7m Hook. f. Mt. Grey, Canterbury. The first record in 
Canterbury. 

Asielia Petriei Cockayne. Mt. Sherwood, near AVaiaii, Marlborough; 
Copland Pass, Mt. Cook, Canterbury and Westland; Mt. 
Trovatore, Lewis Pass, Canterbury; Mt. Mantell, Nelson. 

Luzuia ^nicrantlia Buelien. Mt. Pisa, Otago. 

Liizula tilopJiylla Cockayne and Laing. Mt. Roy, Lake AA'anaka, 
Otago ; Tasman River, Canterbury. 

Miielile^ibecMa epJiednoides Hook. f. Upper Waiau River, Canter- 
bury; Poulter River, Canterbury; Clarence and Dillon 
Rivers, Marlborough. These seem to be the first records of 
this in Alpine regions. Buller River, near Murchison, Nel- 
son. First record west of the Southern Alps. 

Gypmpliila tiibidosa Boiss. Clarence River, 2,500ft., Marlborough; 
Maronan Road, Ashburton, Canterbury (Dr. H. H. Allan!) 

EammcuUis cliordorMzos Hook. f. Mt. Sinclair, Mesopotamia, Canter- 
bury, c. 6,000ft. A link between the stations at Macaulay 
River and Mt. Somers. 

Raminculus tenuicaidis Cheesem. Hollyford River, AVestland; Dore 
Pass, Lake Te Anau, Otago. 

Ramtficiilus lappaceiis Smith var. pimpinellifolnis Benth, Cairn 
Range and other localities in the neighbourhood of the Upper 
Selw^m, Canterbury. 

Ra^mncMkis Gheesemanii T. Kirk. Slovenes Creek, Upper Waimaka- 
riri, Canterbury. 

Ranunculus Sinclairii Hook. f. Mt. Ernest, Makarora, L. Wanaka, 
Otago. 

Ranunculus, gracilipes Hook. f. Mt. Arrowsmith, 5,000ft., Canter- 
bury. Not before recorded north of Mt. Cook district. 

Galtlia ohUisa Cheesem. Mt. Princess, Spenser Mts., Canterbury. 

Myosurus arisiaPm Benth. Gaimmuir Range, Clyde, Otago. At c. 
3,000ft. forms quite a belt. 

Nasturtnm Enysii Cheesem. Malte Brun, Tasman Glacier, Canter- 
buiy. 

Nmturtium fastigiatum Cheesem. Mt. Skedaddle, Hurunui River, 
Canterbury. 

Cardamine depressa Hook. f. Blue Mt., Ure River, Marlborough. 
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Sisymhnttyn 7iovae-zela7idiae lloo^ f. Mt. Pleasant, Lyttelton, Caii- 
terbur}^ 

Lepidium temiicaule T. Kirk. Coast near Ashburton, Canterbury. 

^ (Dr. H. H. Allan!) 

Geum leiospemmm Petrie. Mt. Alexander, Seaward Kaikouras, Marl- 
borongk; Mt. Cleugliearn, Lake Monowai, SoutMaiid; Mt. 
Oxford, Canterbury. 

Carmicliaelia unifl^ora T. Kirk. Makarora Eiver, Lake ‘Wanaka, Otago; 
Eglintoii River, Lake Te Anau, Otago. 

Ganmcliaelia Enym T, Kirk. Taylor River, Canterbury. Yalleys of 
the Boyle, Hope and Waiau Rivers, Canterburj^ 

Carmicliaelia compacta Petrie. Alexandra, Central Otago. 

Stackliousia minima Hook. f. Base of Mt. Una, Spenser Mts., Can- 
terbury. 

Drapetes Bieffentacliii Hook. var. laxa Cheesem. Base of Mt. Somers, 
Canterbury ; Rowes Hills, Mt. Hutt, Canterbury ; Lake 
Tennyson and Upper Clarence, Canterbury. 

Epilolinm Wilsoni Petrie. Puhipuhi River, Marlborough. 

Epilohhmi gracilipes T. Kirk. Lake Tennyson, Canterbury; Gouland 
Downs, Nelson; Mt. Mantell, Nelson. 

EpiloHuyn hrevipes Hook. f. Puhi Puhi River, Marlborough. 

Epilohium piirpuratum Hook. f. Mt. Earnslaw, Spur north of Earns- 
law Creek. This is, quite likely the type locality. 

Epilolium te7mipes Hook. f. Onetapu Desert, North Island. 

Epilohium rostratum Cheesem. Taylor River, Ashburton Mts., Can- 
terbury; Stour River, Canterbury; Dillon River, branch of 
Clarence River, Marlborough; Alexandra, Central Otago. 

Epilohnim elegans Petrie. Lake Tennyson, Canterbury. 

Dracophyllum Kirlcii Berggren. Lead Hill, Collingwood. 

Parsonsia cajmilai'is R. Br. var. parviflo7uim Carse. Ure River, Marl- 
borough. 

Convolvulus e7mhescens Sims. Hurunui Gorge, Canterbury; Clarence 
and Acheron Rivers, Canterbury and Marlborough. 

Gemtiana gracilifolia Cheesem. Gouland Downs, Nelson. 

Gefttiana Townsonii Cheesem. Gouland Downs, Nelson ; Mt. Mantell, 
Nelson. 

Gentiana divisa Cheesem. Heaphy Saddle, Nelson. 

Myosotis anguslata Cheesem. Mt. Half moon, Dillon River, at 6, 700ft. 

Myrnotis explanata Cheesem. Mt. Moltke, Franz J osef Glacier. The 
first record on the western side of the Southern Alps. 

Ueromcu- salicifolia Porst. yslwKL'JcU Cheesem. Ben More, Ure River, 
Marlborough. Hitherto only recorded in Canterbury. 

Veronica rupicola Cheesem. Mt. Sherwood, near Waiau, Marlborough. 

' Veronica Wdlcoxii Petrie. Mt. Una, Spenser Mts., Nelson ; Mt. Trova- 
tore, Lewis Pass, Boundary of Nelson and Canterbury. The 
first record beyond Otago and Westland. 

Ve 7 'onica ttimida T. Kirk. Raglan Mts., near Tophouse, Nelson. 

Veronica quadnf aria T. Kii%. Mt. Arrowsmith, 5,000ft., Canterbury. 

Ferontca Petmi T. Kirk. Dore Pass, Lake Te Anau, Otago. 

Veronica linifolia Hook, f. Kowhai River, Canterbury; Staircase 
Gully, Canterbur^^ 

VeroTiica tmi flora T, Kirk. Mt. Turner, Makarora, L. Wanaka, Otago. 
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Coprosma microavrpa Hook. f. Doubtful Sound. 

WSilenhergid congest a N. E. Brown. Coast between Karaiiiea and 
Heapliy Elvers, Nelson. 

WeMenhergia 2Iattliewsn Cockayne. Pubi Pulii Elver, Marlborough. 

Lohelm limiaeoides Petrie. Mt. Turner, Makarora, L. Waiiaka, Otago. 

Isotoma fliiviatiUs P. Muell. Lake Coleridge, Canterbury. 

SeMiera radicans Cav. Hills near Craigieburn, Canterbury; Porter 
and Broken Elvers, Canterbury. • 

Pliyllaclme ruhra Cheesein. Mt. Pisa, Otago. 

Lage7ioi)]iora pinnotifida Hook. f. Ada Elver, Canterbury. 

Olearm fragraniissima Petrie. Peel Forest, Canterbury. 

Olearia Eaastn Hook, f. Eibbonwood Creek, L. Pearson, Canterbury ; 

Black Birch Creek, Mt. Cook di.strict, Canterbury; Dillon 
Eiver, Marlborough. 

Celmisia ramulosa Hook. f. Leaning Eoek, Duiistan Mts., Otago. 

Celmisio hrevifolia Cockayne. Carrick Eange, Otago. 

(Jehnisia petiolata Hook. f. Kowhai Eiver, Canterbury. It seems 
desirable to record eastern stations for this species which 
is so tyiiieally western. 

Celmisia linearis Arinst. Malte Brmi, Canterbury; Sealy Eange, 
Canterbury. 

Cehnisia 3Iacmalioni T. Kirk. Mt. Fishtail, Nelson. This record was, 
of course, to be expected. 

Haastia Sinclairii Hook. f. Old Man, Ashburton Mts., Canterbury. 

Gnaphalnmi Keriense Cunn. Waimakariri Gorge. Probably the 
southern limit; very rarely recorded on the eastern side of 
the Southern Alps. Possibly Dr. H. H. Allan’s plant of 
Eakaia Gorge is this also. 

EaouUa inmnmMaris Hook. f. Craigieburn Eange, Canterbury; Mt. 
Somers, Canterbury, 

Saoulm Haastii Hook. f. Hooker Valley, Canterbury. 

Eaoidia Youngii Beauverd. Mt. Kinsey, Mt. Cook, Canterbury; Ball 
Spur, Mt. Cook, Canterbury ; Malte Brun, Mt. Cook, Canter- 
bury; Mt. Constitution, Makaimra, L. "Wanaka, Otago. 

EmvMa Hectori Hook. f. Old Man, Ashburton Mts., Canterbury. 

Eaoidia Parhii Biieh. Mt. Arrowsmith, 6,500ft., Canterbury; Mt. 
Potts, 6,000ft. Not before recorded north of the Mt. Cook 
district. Hooker Eiver, Canterbury; Mt. Ernest, Makarora, 
L. Wanaka, Otago. 

Hclicltrysiim. Purdiei Petrie. Mt. Pleasant, Lyttelton, Canterbury. 
This is the first record in Canterbury. 

Etliclirysmn dmwrplmm Cockayne. Junction of the Porter and 
Thomas Elvers, Canterbury. This extends the distribution 
about ten miles in a southerly direction from Puffer’s Creek 
and the Poulter. It is also on the Esk Eiver. 

Goiida pectinata Hook. f. var. sericea T. Kirk. Leaning Kock, Duns- 
. 'tan. Mts.,, Otago. 

AEroimePla caespiiosa Pi^vic, Mt. Princess, Spenser Mts., Canter- 
bury.,', ■■ 
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Some Crevice Plants from the Lava Field at 

Mt. Wellington® 

By Joyce H. AV'ilson, M.Se. 

fRead 'before the AucJdand Institute, 9th November, 1926; received by Editor, 
Slst December, 1926; issued separately, 

S'th November, 1927.'] 

Plates 32, 33. 

Introduction. 

Aspect .- — Although the lava seams run in various directions 
tlie majority are in a line roughly from east to west. Trees grow 
to a great size and appear altogether more luxuriant on the northern 
side, which is directly exposed to light and warnith, while those on 
the southern side are dwarfed and straggling. On the southern side 
crevice plants attain their greatest development, Astelias of various 
species growing in every available position, while Peperomia and ferns 
occupy the smaller crevices and the deep fissures. 

Climate . — The sumiiier is hot with a fairly low rainfall, while 
in the winter the rainfall is higher. There is no very great range of 
temperature. The prevailing w^esterly and north westerly winds blow 
from the sea, which is only a few miles away. 

Soil . — This is formed by the w^eatheriiig of the rock and the 
production of humus from decaying plants, especially astelias. It 
lodges ill the crevices and in sheltered positions on flat rocks, where 
it is often held by the matted roots of the ferns Cheilanthes Seiheri 
and CycloiAiorus serpens. Owing to its fine texture it is well ada|)ted 
for holding moisture. 

Moisture . — The relative humidity of the air in the crevices is 
greater than that outside. Experiments were made under various 
eonditions at the end of -winter and in spring, using a wet and dry 
bulb hygrometer. 


(a) Dull day wdth cold wind — 


In open. 

In crevice. 

Dry bulb 11° C. 

10° C. 

Wet bulb 9° C. 

9° C. 

Relative humidity .63 

.87 

(b) Calm day with bright sunshine— 

In open. 

In crevice. 

Dry bulb 17° C. 

13° C. 

Wet bulb 14° C. 

12° 0. 

Relative humidity .69 

.869 
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1. CtENeeal Remakks on the Plants of the Lava Field. 

The plants found are very varied in character, a list being given 
below. 


Raimiiculaceae 

Clematis mdivisa 

Crucifers 

Nasmrtium 

Violaeeae 

3£elicytus ramiflorus 

Geraniaceae 

Geranium molle 

Rhanineae 

P om aderris pJiylicaefolia 

Sapindaceae 

Alect7'yo7i excels^mi 

Leguminosao 

Ulex eurojoaeus 

Rosaceae 

Riihus a^istralis 

Myrtaceae 

Lep tosp erymmi s c oparium 
Meirosideros hypericifolia 

Onagrarieae 

E pilot) ium BUlardieriammi 

Umbelliferae 

Daumis hrachiatus 

Cornaceae 

G^'iselinia lucida 

' Urticaeeae 

Pa^'ietai'ia dehilis 

Rubiaceae 

Coprosma roiusta 
Galhm 7iml)ros7im 

Campanulaeeae 

Wahlenloergia gracilis 

Myrsiiieae 

SuUoma australis 


Loganiaceae 

GeTiiostom a ligusiri folium. 
Convolvulaceae 

Calystegia tngurioriim 

Solanaceae 

Solamim nigrum 
Pliysalis 2 ^eruviana 

Scrophularineae 

Veronica salicifolia 
Myoporineae 

Myoporu7n laetiim 

Cheiiopodiaceae 

Chenopodiim pusilhm 
Polygonaceae 

Mu^ehleiibeckia complexa 

Piperaceae 

Peperomia TJrvilliana 
Macropiper excelsu7n 

Liliaceae 

Cordyline australis 
Astelia Solandri 
Astelia CunningJiami 
Phoimiium tenax 

Orchidaeeae 

Thelymitra longifolia 

Pilices 

Asplenium flal)ellifolium- 
Asple7num lucidum 
Asplenium adiantoides 
Polypodiwyi Billardieri 
Cyclopliorus seTpe7is 
Pellaea roiundifolia 
Pellaea falcata 
GJieilanihes Sieteri 
Pteris aquilina 


'Astelia Solandri is by far the most abundant species, and 
possesses remarkable structural peculiarities which explain its success. 
Next in point of numbers comes Peperomia Tlrvilliana^ which reaches 
its greatest luxuriance right in the crevices, sometimes two feet or' 
more from the opening. The ferns Poly podium Billardieri, Pellaea 
rotunUfolia, and Aspleniu7n flabellifolium are also abundant, and 
grow best as absolute crevice plants, though they are found near andi 
at the surface as well. 
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2 . Plant Structure. 

A. Asplenitiin flabellifolinm. 

General descriptiofi . — This species of seems at first 

sight to be most unsuited for life among rocks. Small stunted plants 
are found in the shallowest crevices, but it grows best in more shel- 
tered positions and reaches its greatest size in narrow^ crevices where 
the light is feeble. Its ability to withstand the conditions of drought 
which must often prevail is explained after an examkiation of the 
roots and rhizome. In plants near the surface the rhizome is extremely 
short and stout, and from it the fine fibroirs roots are given off in 
dense masses, forming a close mat in which particles of soil are held. 

Leaf . — There is a thick cuticle beneath which are found the epider- 
mal cells, which are large and often irregular. There is no distinction 
of palisade and spongy mesophyll, and small intercellular spaces are 
seen all through. The placenta is a cushion of cells below which is a 
group of tracheids turned almost at right angles to the vein. The 
cells of the lower epidermis are smaller and more regular than those 
of the upper. 

The reduction of stomata and the thickening of the cutiele are 
evidences of xeroxfiiytic modification. 


B, Polypodium Billardieri. 

General description. — Polypodium 'Billardieri (Fig. 1) oceiirs as 
an absolute crevice plant growing most luxuriantly in positions where 
it obtains as much shade and moisture as possible. It also appears 
growing* on rock surfaces wdth the roots penetrating into any crevices 
too small for the whole plant. The creeping rhizopne is stout and 
presents a mottled appearance through the growth of membranous 
brown scales closely pressed to the green surface. Young branches, 
leaf bases, and the growing point of the rhizome, are all thickly cov- 
ered with brown scales. From the somewhat fiattened under-surface 
of the rhizome short fine fibrous roots are given off almost eontinii- 
otisly except towards the growing looint. 

The leaves vary greatly in form, from the simple coriaceous leaf 
with short stipes found on exposed rock faces, to the large, deeply- 
lohed fronds with stipes sometimes turelve to eighteen inches long, 
found ill the dampest and most sheltered spots, the size and texture 
showing a direct dependence on the amount of moisture available. All 
leaves are alike, however, in one respect. The veins branch and ana- 
stomose, forming a network in the meshes of which at the ends of 
short branch veins are numerous white dots. These are minute scales 
apparently organic in nature, w^hieh cover and protect absorptive 
glands.;/"''" 

Structure.— Elhko77ie . — The most striking feature about the strne- 
ture of the rhizome is its adaptation for the storage of water and 
other reserve materials. A good deal of starch is foimd in the form 
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of grains embedded in the protoplasm lining the eell-wall, especially 
ill the cells of the outer cortex and the epidermis. Protein is also 
found as clusters of transparent grannies, particularly in the siere- 
tubes of the phloem. 

There is a distinct eiiticle beneath which are the epidermal cellsv 
lengthened radially. Prom the epidermis project large niulticellular 
scales, the thickened cell-walls of which are brown in colour. 

Leaf (Pig, 2).— The epidermis consists of regular brick-shaped 
cells, longer tangentially than radially. The cuticle is thin, and 
although there are few stomata on the upper surface they are fairly 
numerous on the lower, and are of the usual type. There is no dis- 
tinction of palisade and spongy parenchyma, the mesopliyll being 
made up of rounded cells with scattered chlorophyll grains. About 
midway between upper and lorver epidermis are the vascular bundles, 
each surrounded by selerenchyma. The most interesting feature of 
the leaf is the glands found on the upper surface. These agree very 
closelj" in the structural details with those seen in the leaves of one 
of the Saxifrages growing in positions where the supply of moisture 
is very small. Each gland is covered by white scales consisting of 
organic material, probably dead epidermal cells. It is composed of 
a group of cells forming a roughly hemispherical mass, the surface of 
whieli is a little below the surrounding surface of the leaf. Close to 
the lower part of the gland is the ending of a small vascular bundle. 
The gland is made up of cells of two kinds — ^short broad scalariforni 
traeheids, and parenchyma cells with abundant cell contents, yellow- 
ish in colour. The epidermal cells are also densely packed with 
browai and yellow grannies which suggests that they may consist of 
hygroscopic material. 

C. Pellaea rotundifolia and Pellaea falcata. 

General description . — The two species of Pellaea show very little 
difference in point of structure, but differ markedly in the situation 
in wliicli they grow. Pellaea rotundifolm is an extremely common 
form widely distributed, while Pellaea falcata is rare, occurring on 
this lava field only in one spot, though it is very plentiful in that one 
place. The former grows near the surface in small cracks or among 
Binall stones, and the size of the plant varies greatly according to its 
position. Those plant>s with the smallest leaves are found growing 
right at the surface of the rock and the size increases with decreasing 
illumination until a maximum is reached at a depth of about one foot. 
Pellaea falcata seems to prefer a moister and more sheltered situa- 
tion, and reaches its maximum size growing among grasses where the 
mixed forest association has become established, thus forming a strik- 
ing contrast with the more hardy species whicli grows in isolation. 

plants grow in all the intermediate positions between the 
bare stones and grass-covered earth,; but cannot definitely be assigned 
to either species, forming an interesting series of transition forms 
betW'eeii the two. 

The only respects in which PcFrma falcata differs are the larger 
size of the leaves and the separate leaflets and the shape of the latter. 
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The leaflets of the transition forms gradually increase in size, at tlie 
same time becoming longer and narrower and taking up an oblique 
position with regard to the rachis. In the extreme form described as 
Pellaea falcata the leaf is perhaps eighteen inches long and two inches 
broad, and the leaflets, which are almost sessile as in all the forms, are 
curved towards the tip. 

Leaf. —The structure of the leaf presents several unexpeeted 
features, considering that the stem exliibits xerophytie characters. 
The first unusual feature is the presence of a large number of sto- 
mata in the lower epidermis, there being a huiidre'd and forty-seven 
to the square millimetre. The stomata are of the usual type, having 
two guard cells which contain chlorophyll grains. They open into 
large intercellular spaces surrounded by the irregiilarly-sliaped, 
almost stellate cells of the spongy mesophyll, a structure suggesting 
a Avater plant rather than one growing on rock. Where a vascular 
bundle is cut through, it is seen to consist of afew tracheids with 
parenchyma cells and phloem towards the lower surface. The pali- 
sade tissue is distinguished from the spongy mesophyll by having 
smaller intercellular spaces and being composed of cells more regular 
in shape and more densely packed wuth chlorophyll. Most of the cells 
are broader than they are long, and are someAvhat rounded. The cells 
of the epidermis are fairly regnlar and the cuticle is thin. 


D. Astelia Solandri. 

General description, — This Astelia forms a most characteristic 
feature of the vegetation of the lava fields, many parts of which it 
occupies almost exclusively. Astelia Solandri (Fig. 3) is a perennial, 
and indications point to its Imng for many years. The plant forms 
a tuft ©merging from the creAUce. The Imng leaA-es extend to about 
four or five inches hack from the groAving point and are arranged in 
a close spiral, the youngest ones being folded together to protect the 
growing point. The leaves are ensiform, about thirty inches long and 
an inch and a-half Avide, and expand into bases about four inches wide 
and almost black in colour. Dense masses of silky Avliite hairs clothe 
the leaf bases Avhere they join the stem. Their function would seem 
to be to help tb cheek the evaporation of the water for Avhieh the leaf 
bases form a reservoir. Even in dry weather there is usually a con- 
siderable quantity of water to be found. Below the Imng leaves are 
the dry ones of the preceding years, the damp bases of which are in 
Amrions (Stages of decomposition. An obAdous adaptation to life as a 
crevice plant Avhieh is entirely lacking in epiphytic members of the 
species is the production of a wood}" stem in wliieh secondary thick- 
ening is. developed. The living part of the stem is perhaps eight 
inches long, but the decaying tissues retain their form for »3ine dis- 
tance beloAV. The plant does not project far aboA^e the surface of the 
rock, the decaying stem and leaves being apparently thrust deeper 
and cleeper into the crevice. In the case of one speeimen fran a par- 
tieiilaiiy deep crevice the length from the growdiig tip of the stem to 
the end was very nearly tAvo feet. For about half this distance the 
woody stem couid plainly be iseen while the rest eoiisisted of a mass 
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of liiiiiiiis bound together by the roots and leaf -fibres, and still pre- 
serving the original shape. This example shows the important part 
played by these Astelias in the formation of soil and the gradual fill- 
ing up of the crevices. As would be expected from the mode of 
growth of the .stem, the roots are adventitious, a fresh root system 
being produced each year. In plants examined in the spring root 
tips were forcing their way through the leaf bases only an inch and 
a-half, or even less, from the growing point of the stem. The roots 
turn in all directions, some entering the cracks in the rock and form- 
ing a most efficient anchoring system, others hanging freely in the 
air, and a third set turning upwmrds and applying themselves closely 
to the leaf bases to absorb the wmter and dissolved salts held there. 

Structure.— Root (Fig. 4). — The cortex readily breaks away from 
the vascular cylinder at the thick-walled endodermis, so that the inner 
and outer parts of the root frequently appear separately in section. 

The centre of the vascular cylinder consists of small rounded 
cells, surrounding wdiich is a wide region of much thickened cells with 
luniina wdiieh become smaller towards the pericycle. At the outer 
edge of the ground tissue is a ring of numerous vascular bundles, con- 
sisting of xylem groups alternating wdth phloem. The xylein consists 
of large scalariform vessels with smaller celled protoxylem towmrds 
the outside. The protoxylem is made up of spiral tracheids. Betw^een 
the xylem groups are the sniall thinwvalled cells packed closely toge- 
ther, which form the phloem group. The whole vascular cylinder is 
bounded by the pericycle consisting of small square cells wuth 
extremely thick walls, which in longitudinal section are seen to be 
pitted. Outside the pericycle is the endodeimiis, made up of larger 
cells, also with thick wmlls. 

The outer cortex may be divided into two regions. In the inte- 
rior are rounded living cells, many of which have dark brown cell 
contents, probably tannin compounds, while outside these is a zone of 
dead cells, most of which have thin w’-alls though a few are very much 
thickened and show pits on their walls. The function of these dead 
cells, like that of the velamen of the epiphytic orchids, is to absorb 
and hold any moisture with which they come in contact. Experiment 
shows that they absorb the moisture with great rapidity. Towards 
the outside of the root is a layer of large rectangular cells and outside 
these are two or three rows of extremely irregular cells, many of 
which are prolonged into root hairs. These persist even in the older 
parts of the root and help to check the evaporation of any moisture, 
absorbed. Twisted around many of the hairs are very fine fungal 
hyphae, which do not, however, penetrate the cells of the root. 

Stein . — An older stem shows nmny differences from a younger, the 
^chief being the appearance of secondary meristem (Fig. 5) which 
increases in amomit with increasing distance from the growing point. 
Idnlike the secondary^ of Cordyline, which produces both 

'ground tissue and more vascular bundles, that oi Astelia SolandriyTo- 
duces only ground tissue. This is readily explainable, since, as the func- 
tional part of the stem is only a few inches long, and a new root 
'.systeni is produced each year near the apex, extra conducting tissue 
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Fig 5,— Cortex of Astelia Bolandri showing meristem at a. 

. ' . Drawn from a photomicrograpli. 

Fig. Q.-~Water-adsorM}ig Organ of Leaf. y.E. (X 400). 
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is not needed. The nieristematic layer first appears just inside the 
epidermis as a row of large irregular cells which divide either tan- 
gentially or radially. They do not remain active for long, but before 
division ceases they cait off a new meristem on the outside. This new 
canibinm produces cortical cells on its inner side so that it is soon 
separated from that first formed by several layers of cells, some of 
which have thickened walls in which are pits. When the second caiii- 
hiiim is exhausted it gives rise to a third layer which divides jnst as 
the otlier two did, and may in its turn proclnee a fourth layer, and 
this a fifth. The layers produced later consist of smaller and more 
regular cells, and >so approach more nearly to the tj-pical cambium 
than do those formed first. The cambium does not form complete 
rings, but is frequently interrupted. Much of the parenchyma of the 
cortex, ineaiiwhile, has become selerized and the pericycle has greatly 
changed. Near the growing point it is made up of narrow, thin-walled 
cells, but by the time the stem has become woody and secondary thick- 
ening has begun, it consists of wide,, very thick-walled cells, which in 
longitudinal section are seen to be pitted. 

Leaf , — At the base the Astelia leaf is colourless, and the cells 
show very little differentiation. Much starch is stored in this region. 
Further away from the p^oint of attachment to the stem the leaf 
broadens out into the dark-coloured portion mentioned above. The 
colour here is due to the extremely thick cuticle which is composed of 
scales of wax closely pressed together. Wlieii seen separately they 
are a golden yellow, but in the mass they appear black. Thin places 
or even pits are left in the cuticle, showing, in a section cut p)arallel 
to the 'Surface, as pairs of rounded, light-coloured spaces. These 
correspond to the position of specialized epidermal cells, the numbers 
of whieli in the leaf bases where water is held are so much greater 
than in other parts of the leaf that the conclusion is reached that they 
are absorbing organs. 

A transverse section of the blade of the leaf show’s that under the 
thick cuticle there is an epidermis of two layers of small rounded, 
regular cells, those of the inner layer being slightly larger than the 
outer ones. At intervals are deeply sunken stomata of the usual type 
with two guard cells containing chlorophyll grains. Each fstoma 
opens into aii inter-cellular space. Betw^een the stomata are the 
water-absorbing structures which consist of two rows of four or five 
cells, those nearest the centre and those on the outside being larger 
and rounded, while those betwreen are smaller and fiattened and have 
brownish cell contents (Fig. 6). Below- the epidermis is the meso- 
‘phyll in which there is no distinetion of j)alisade and spongy meso- 
pliyll, though the cells tow^ards the upjDer surface are smaller and 
contain more chlorophyll. The lower epidermis resembles the upper 
except that the cells are larger and there are more hydathodes. 
Bridges of sclerench^una are found embedding the larger veins, and 
groups of sclerenchyma occur below the smaller ones, thus supplying 
the meehanical support necessary for a large leaf. Mucilage duets 
occur towards the lowmr surface opposite the smaller veins and on 
each side of the selerenchyma embedding the larger ones. The ducts 
are fonned by the breaking up of cells and secrete large quantities of 
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colomiess imicilage whicli exudes rapidly from cut surfaces and sets 
like a jelly in tlie air. 


E. Peperonua Urvilliana. 

General description. — Peperomia Urvilliana grows as an epiidiyte 
and also in all parts of the lava field from the surface to the deepest 
crevices. It grows more luxuriantly in the deeper crevices Vvliere it 
gets more shelter. Here the plants form large masses with long 
branching stems and leaves larger and of a paler green than those 
of plants nearer the surface. The bulk of the stem is made up of 
large-celled water-storage tissue, in which are scattered chlorophyll 
granules- A x)eculiar feature of the vascular system, common to the 
order Piperaceae, is that the bundles are arranged in an outer and 
an inner series. Each is bounded by pericyele and endodermis of 
small regular cells. 

Leaf . — The upper epidermis has a thick cuticle and consists of 
small cells, which are barrel-shaped in transverse section. Under this 
are four or five layers of large water-storage cells devoid of chloro- 
13hyll, among which are oil cells. There is a single layer of palisade 
parenchyma, long narrow cells closely packed with ehloroph 3 'il. Two 
layers of rounded cells also packed with chlorophyll are seen below 
the palisade cells and a broad band of irregularly-shaped parenchyma 
containing scattered clilorophyll grains, stretches to the lower epider- 
mis. This resembles the upper epidermis except for the presence of 
hydathodes, funnel-shaped cells beneath which are mucilage cells. 
Stomata are seen in both upper and lower epidermis, and are of the 
usual type. Leaves from the crevices differ from surface leaves in 
having the chlorophyll less strongly developed and in there being 
more oil- cells among the water-storage cells. According to Haber- 
landt these are probably of use in focussing light on the chlorophyll 
cells below. 
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The Vitamin “A” (Anti-Ophthalmic) Content of 
Butter and Spinach. 

By LIllian Boynton Stokms, Ph.D., Home Science Department, 
Otago University. 

[Reacl before tlie Otago Institute^ September, 1926; received by Editor, 
31st December, 1926; issued separately, 

Sth November, 1927.} 

IxM 1913, McCollmii and Davis (1) and Osborne and Meiidal (2,3) 
showed that the presence of vitamin A or fat soluble vitamin was 
necessary in the diet of albino rats in order to secure normal growth, 
for the prevention of eye disease and other infections, and for satis- 
factory reproduction. Without vitamin A normal growth was retard- 
ed after 60 to 70 days of age, many rats developed an oplithalmia, and 
unless the deficiency was supplied the weight declined and death 
I’Dsulted at about months of age. 

In 1919 E. Mellanby in work on puppies (4) showed that a fat 
soluble subsl'ance seemed necessary for the proper calcification of the 
bones and called it the ‘^anti-rachitic factor,” because of its value 
in the prevention and cure of rickets. At that time it was thought a 
single factor, fat soluble vitamin A, was responsible for all the 
results when rats suffered from a lack of the fat soluble substances. 

Since 1922 the wmrk of Powers, Park and Simnioiids (5), 
McCollum and his associates (6), and Steenbock and associates (7), 
has shown the existence of at least two substances involed in the fat 
soluble fraction, one the anti-ophthalmic and the other, the anti- 
rachitic factor. This is shown by the destruction of the anti- 
ophthalmic factor in cod liver oil by aeration, (i.e. oxidation) wdiere 
as the oil after this treatment is still potent in its effect in the cure 
of rickets, and the securing of a normal deposition of calcium in the 
bones and of promoting some gro^vth. 

As a consequence most of the wmrk hitherto done on vitaniiii A 
or fat soluble vitamin will now need to be repeated, or at least 
reinterpreted in the light of the more recent wmrk, for we must be 
able to distinguish between the effects resulting from the presence or 
absence of these two very different substances, the anti-ophthalmic 
(vitamin A) and the anti-rachitic (vitamin D). 

Steenbock, Nelson and Black (8) have revised the technic for 
determination of vitamin A, so as to differentiate between vitamin A 
and vitamin D. In order to determine vitamin A, it is necessary to 
supply vitamin D by the use of aerated cod liver oil or direct radia- 
tion with ultra violet rays. By means of a basal ration free from 
both vitamins, addition of aerated cod liver oil or direct radiation 
supplies vitamin D only, and foods can then be tested for their con- 
tent of vitamin A. After the vitamin A content is found we can 
test for content of vitamin D. 
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We have tested out our basal ration which lacks both vitamins 
A and D to be certain of its deficiency, we have then added aerated 
cod liver oil to the basal ration and determined the effects resulting 
upon this addition of vitamin D. With this ration (basal plus 
aerated cod liver oil) we have then tested butter and spinach for 
their content of vitamin A. By the results we can distiiigiiisli 
between the effects produced by the two fat soluble substances in 
question. 


Experimental Procedure. 

In these experiments albino rats were used, whose parents were 
of the same stock and had all been raised on our standard colony 
diet, with the exceptions noted in the first experiment. This ensured 
an identical previous pedigree and nutritional history. They were 
separated from their mothers at 28 or 29 days of age and put on the 
experimental basal ration. They were iveighed once a -week and the 
tables and charts give the average weekly weights. It has been 
repeatedly determined, that animals of the same age placed on a 
vitamin -A-free diet, are able to survive the deprivation for varying 
lengths of time, depending upon the extent to which the previous 
diet has allowed opportunity for storage of this factor (9). Hence 
our animals had uniform advantages from the previous diet. 
Another important condition governing the length of the survival 
period, is the age of the experimental animals (10). Our animals 
have been taken at a uniform age, and weighing from 32 to 52 gms. 
The controls on the basal diet were chosen so as to represent the 
differ ent litters used in the experiments. No average is taken using' 
only the rats from one litter, for occasionally a whole litter will 
show peculiar susceptibility or resistance to a lack of vitamin A. 
The rats of any one litter w^ere therefor put on different amounts of 
the food being tested. 

Large numbers of rats wmuld smooth out the curves, but the 
general relationships and tendencies from the different diets would 
probably remain the same, for the deviation of individual rat's from 
the averages is not unreasonable, and the results from all of the rats 
on any one diet are near enough to the average, and show the same 
tendencies to justify the conclusions drawn. 

The basal diet, laboratory diet A-2, is the same as that used by 
Shennaii at Columbia University (11) and almost identical with 
that used by Steenbock at the University of Wisconsin (12) in care- 
fully conducted quantitative work on vitamin A deficient diets. 
We have used marmite as a source of vitamin B as used by the Eng- 
lish investigators, instead of yeast as used by the Americans., 

Diet A-2; corn starch 78%, extracted casein 12%, NaCl 1%, salt 
inixture 4%, marmite 5%. 

Steenbock uses dextrinized starch and 2% agar in his basal diet 
instead of corn starch. The casein was extracted three times with 
alcohol under a reflux condenser, the boiling eontinued for one hour 
at each extraction and the casein filtered by suction while hot. 
This procedure has been shown by Sherman and Munsell (11),, and 
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also by the results obtained in this laboratory, to be adequate for 
destruetion of vitamin A. The salt mixture was Osborne and 
Menders salt niixture made up to approximate the composition of 
the ash of milk (13). 

The alcoholie extraction of the casein probably removes the 
anti-rachitic vitamin as well as vitamin A, as shown by the rapid 
cessation of growth when no additional source of vitamin was 
added to the diet, and also by the subsequent considerable stimulus 
to growth, when aerated cod liver oil supplying vitamin D was 
added. Complete removal of vitamin A is evident from the 
behaviour of the control rats. 

The oxidation of the cod liver oil was conducted as follows ; in 
a boiling water bath a stream of Avarm air was bubbled through the 
oil for twmnty hours (7). The incidence of ophthalmia when this 
oxidized cod liver oil rvas added to the basal diet with the autopsy 
findings, shows the oxidation and destruction of vitamin A miLst 
have been complete; and using this oil at a 3% level in the diet sup- 
plied sufficient vitamin D (wdthout vitamin A) to stimulate growth. 
Using the same stock of animals the addition of sufficient butter, 
dried spinach, or lettuce to this basal diet plus 3% oxidized cod 
liver, we have obtained normal, or better than normal growth over a 
period of time longer than used in these experiments. Heiice the 
basal diet is not only free from vitamins A and D, but when supple^ 
mented with these subst'anees is adequate for good growth, so is 
lacking only in the factor being* investigated. 

The experimental diet and distilled wmter were furnished ad 
libitum through out the experiments. 

It is necessary that all other factors except the one being 
investigated be supplied and all influeneing conditions controlled. 
Rats are now' standard reagents, that is, "we know their reactions as 
definitely as wm know chemical reactions. The following additional 
precautions were taken. The temperature of the room was kept at 
between 13 and 19° C. since it is found that the weights of both 
normal and experimental rats will be lowered if the temperature of 
the room drops below about 13° or varies within wider limits. Eats 
on control or basal diets were kept in separat’e cages from those 
receiving additions to the diets because such rats will, we have 
found, consume sufficient excreta of the other rats to supply an 
appreciable amount of the missing factor. Also the cages have wire 
screen bottoms, and no bedding has been used since bedding inay 
collect excreta and also bacteria, a possible source of additional vita- 
riiins. The wn re screen bottoms of the cages were changed and 
wnshed each day. No direct sunlight ever touched the cages or 
ints, though the rat room gets some early morning sun. The litera- 
ture on these matters furnishes experimental evidence of the Aniiie 
of these preeautions ( 11, 12) , 

Finally, that death was caused by a lack of vitamin A or D or 
both wms confirmed by careful daily observation of the experimental 
animals, and the autopsy examination for such signs of deficiency 
nf vitamins A and D as the eharacteristie abscesses in the glands at the 
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base of the tongue, the frequency of infections of the sinuses and the 
middle ear and bronchial tubes, abnormal reproductive organs, abnor- 
mal intestiiies and iDeading of the ribs, or enlarged costoehondral junc- 
tions. The incidence of ophthalmia, respiratory troubles, the condi- 
tion of the skin and hair, and the humped condition always occurring 
before death in the control animals were all noted, and left no doubt 
that the cause of death in the control animals was a lack of the fat 
soluble substances. Fuilhermore, we were able to distinguish 
between the effects attributable to each vitamin. 

Ophthalmia does not evidence itself in all rats supposedly on 
vitamin A-free diets. Osborne and ]\Iendel (13) found 60% incidence 
in a group of 493 rats. Stammers (14) had 88% oecurreiice, IVagner 
(15) 60 to 70%, Sherman and Munsell (17) 85%. 

A weekh supply of butter or spinach was weighed up at one time 
and fed by hand in three allotments on alternate dates. 

Experiments on Butter as a Source of Yitaaiin A. 

Eats used in the first series of experiments were of our new’ 
colony, and inferior in weight to those used later, but the growth 
curves show the same general tendencies and are included for com- 
parison. By using a good stock diet we have since improved our 
colony animals. 


Table 1. 

Additions of Butter to the Basal Diet. 
Average w^eekly weights from 35 days after w’eaning. 


B^jtter 

gms. 

daily 

No, 

rat,s 

Cessation 
of growth 
in days 

Survival 

in 

days 

5 

6 

7 

Weeks 

8 9 10 

11 

12 


0 ' 

4 


75 

63 1 

67 

67 

70 

68 

67 

1 61 1 

54 

D 

•025 

3 

35 

— 

1 73 1 

75 : 

74 

73 

71 

71 

! 71 

66 

K 

■05 

7 


— 

i 61 

1 63 

1 67 

Ob 

68 

69 

, 72 : 

74 

K 

•10 

6 

36 

: — 

1 58- 

1 62 

64 

65 

67 

67 

1 71 

i 69 

K 

■20 


37 

1 — 

i 69 

63 

1 64 

71 

74 

73 

73 

1.73 

■K 


Different amounts of butter added after active growth had 
ceased, i.e. after about 35 days on the basal diet. 

The effect of additions of butter to the basal diet are shown in 
Table 1 and Chart 1. Except for those included in Chart 3 the 
"iveights and grorvth curves are not given for the preliminary period 
on the basal diet (from weaning at 28 days of age until 35 days 
later when active growth had ceased) . The charts show the average 
w^eights of the rats on any one diet after the preliiiiinary fD'iiiining 
down^’ period and show the effects produced by the additions of 
butter. 

Apparently with, the" first- rats of ' somewhat- inferior quality 
.025 gm. butter daily added after the preliininary period on the basal 
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diet was inadequate to supplement the basal diet, since the curve 
shows no growth, and but a slightly longer survival than the control 
rats. .05 gni. butter daily gave a slow but evident impetus to growth. 
The lack of the anti-rachitic vitamin was not supplied by the larger 
amounts of butter (.1 and .2 gm. daily), as shown by the very 
slightly better growth made on those amounts. 



Chart 1. 

Gains in weight after additions of Butter, added when growth had 
ceased, at about days after weaning. 


TMs experiment stows butter to the extent of .2 gm. daily to be 
inadequate in its supply of anti-rachitic vitamin to induce normal 
growth when added to a basal diet lacking both vitamins A and D. 
Drummond and Coward (9a) found .2 gm. butter daily, gave slow 
but steady growth to a non-growing rat. Sherman and Munsell (23) 
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.found .025 gni. butter daily added to this same basal diet adequate 
1o induce a gain of 25 gms. in weight in eight weeks. In the case 
of no single rat did we get any gain on this amount ; they all lost 
from 2 to 13 gins, weight in seven weeks. Macroscopic examination 
and autopsy findings, show an absence of eye trouble and pus at 
the base of the tongue in all rats w-here butter wms added, so the 
supply of vitamin A was adequate to prevent infections when added 
in as small amounts as .025 gm. per day. 

The butter purchased by Sherman and Munsell on the New York 
City market, and that used by Drununond and Coward secured in 
London appear to have contained more vitamin D than did our 
supply. The cows in England and in New York State are kept in 
stalls and fed on dry food for a part of the year, whereas the cows 
in this vicinity are left out doors the entire year, and we expected 
more anti-rachitic factor to be present in the butter on our markets. 
This point wnll need to be investigated further by the use of butter 
of more than one brand secured at different seasons of the year and 
used with a better stock of animals. 

The four control rats wuth no butter all developed ophthalmia, 
the average occurrence being at 54 days after weaning (82 days of 
age), all showed pus at the base of the tongue and very little or no 
fat in the abdominal cavity. Practically all of the twenty- two rats 
used in this experiment showed some evidence of haemorrhagic ribs 
and enlarged costochondral junctions, which 'were not found in rats 
supplied with oxidized cod liver oil (supplying vitamin D), although 
the condition of those receiving butter appeared superior to that of 
the controls. 

Table 2. 

Additions op Cod Liver Oil and Butter to the Basal Diet. 


Weaning 
dayp after 
weaninfir when 
cod liver oil 
and butter 
were added 

Grn, 

Butter 

dailv 

Ce.M«a 

tion 

of 

^frowth 

in 

days 

Survi- 

val 

in 

days 

No. 

rats 

5 

W EBICS 

Averag-e weekly weights in gms 

6 7 8 9 10 11 12 

13 

3 % 
c.lo. 

Butler 

42 



42 

95 

2 

80 

86 1 

1 ‘ 

i 91 ’ 

103 

110 jllo 

ilD6 

89 

6 6 I) 

W 

— 

__ • 

_ 

88 

4 

92 

96 I 

96 

95 

92 1 88 1 

' 85 

! 75 

1 D 

44 

44 

•025 

44 

92 

4 ~ 

9H 

99 ; 

109 ' 

121 

126 1129 i 

121 

109 

8B B 

W 

46 

•05 

46 

85 

3 

106 

108 

101 

101 

9-2 ! 87 1 

84 

76 

0 

„ w 

40 

•10 1 

40 

— 

i 5 

H9 

94 

97 

96 

104 U05 1 

110 

116 

117 K 

w. 

w 

■10 ■ i 

— 

— 

3 

88 

90 

97 

102 

114 jll8 1 

123 

i 

130 

137K 


Additions of 3% oxidized cod liver oil and varying amounts of 
butter to the basal diet at weaning and after cessation of gra'wth. 


In the second series of experiments on butter as a source of vita- 
min A (Table 2, Chart 2) oxidized cod liver oil, 3% of the diet, was 
added to the basal diet at weaning, death occured in an average of 
88 days. When oxidized cod liver oil was added at the time active 
growth ceased, the resnlting stimulus to growth was pronotmeed,‘but 
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Chart 2. 

Plus cod liver oil from weau-mg. Plus cod liver oil at weaning—-^ 

Plus cod liver oil after cessation of growth. 4. and .05 gm. butter daily after cessation growth. 

Plus cod liver oil and .025 gm. hutter daily after cessation of 5. and .10 gm. butter daily after cessation growth, 

growth. • ’ ■ 6. and .10 gm. butter daily from weaning. 
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disaster resulted in 95 days. Wlieii oxidized eod liver oil, 3% of the 
diet, and .025 gm. butter daily were both added when growth had 
ceased, death resulted in 92 days after ureaning, and the curve is 
almost identical to that when cod liver oil, but no butter was added. 
The stimulus to growth was evidence of the presence of vitamin D in 
the oil. The stores of vitamin A were apparently exliausted and 
.025' gni. butter daily did not supplement for the deiieieney, a support 
to the failure obtained in the hrst experiment wdien .025 gm. butter 
without cod liver oil gave no better result than the basal diet alone. 

The second set. of curves in Chart 2, shows the ehanges in weight 
after 35 days from weaning when 3% oxidized cod liver oil was 
added at weaning, i.e., a basal diet including the antirachitic factor, 
and varying amounts of butter added w^hen active growth had 
ceased. Even with the addition of .1 gm. butter daily, the curve is 
considerably below a. normal cuiwe. 

It is of interest to eoiiipare the elfect of addition of .05 gm. 
butter daily after growth had ceased when no codl liver oil was 
added, with the result w^hen cod liver oil had been added at weaning- 
Tlie increased growth due to the”* active, priiiciple fimiished iii the 
cod liver oil, vitamin D, apparently nieahs a greater requirenieiit for 
vitamiii A on the part of the more rapidly-gf owing oirganisni. In 
Chart 1.05 gm. butter was added to -diets of rats of au average wunght 
of 61 gms. and in Chart 2dhe same amount of butter Ivvas added for , 
■rats of au average of 106 gms. weight.. This amount of butter wms 
iuadequate after the groudh-stimulation .caused by the vitamin D in 
the oil. . 

The use of .1 " gm. butter daily from Aveaning giv(^s a nearer 
approach.. to the normareurve bearing out’ the. evidence of Osborne 
.and Mendel (18) that in their experiencefsmalier amounts of. vitamin 
eontaihingifoods are required, wrheii such foods are supplied from 
the start as a preventative measure than when giyen as a supplement 
after severe nutritive decline has 'set im This gives experimental 
evidence of the superior Amine of preyeiitative dietary measures over 
curative treatment, . 

■ Another comparison of these dEta is gi\"en in Chart 3, in Ayhich 
the Avmight curves from Aveaning of rats on the basal diet alone are 
yoiiiparcd wdth the impetiis to groAvth ghmii by addM after 
groAAnh had practically ceased, on .025 gm. butter daily (curve 2), 
3% oxidized cod liver oil (curve 3), and the same amounts of butter 
and oil added together (curve 4): The' ratsmsed Avhen the cod liver 
oil was added (curves 3 and 4) ' were of later stock and Mperibr to 
those used at first (cmwes 1 and 2) ; hoAAmver, death resulted in 
about the same/ , length ^ 0 ^^^^ time. Evidently death AAms caused by a 
lack of vitamin A, and the addition of oxidized cod liver oil supply- 
ing factor D, and even of small amounts of butter, did not acleciuate- 
ly supply the missing essential substance, although better growth 
resulted for a time. The rats included in curves 3 and 4 from better 
stock, Avere of larger Aveights at weaning, and presumably A\'oiild 
have better stores of both Autamin A and D, from the preAUous diet 
•of the parents and what they ate of the stock diet before Aveankig. 
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This iiierelr eiiipliasizes the inevitable failure resulting' from a lack 
of vitamin A. 


Experiments on Spinach as a Source of Vitamin 'A. 

The basal diet already described was used, including 2% oxi- 
dized cod liver oil to supply vitamin D. Varying anioiints of dried 
spinach were furnished either at weaning as a protective measure or 
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Chart 3. 


Growth from weaning, showing the effects of additions to the Basal 
Diet, of cod liver oil and butter after cessation of growth. 

1. Basal Diet only. 

2. Plus .025 butter at a. 

3. Pius cod liver oil at a. 

4. Plus cod liver oil and .025 gm butter at A. 


as a curative supplement after active growth had ceased. The 
spinach was dried in a large gas oven (gas stove) at a very low tem- 
perature with the door wide open, so there was no strong current of 
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air going: through the oven. It was stored in an air-tight tin, taking 
care throughout that oxidation of vitamin A was avoided as niiieh as 
possible. 

Table 3. 

^Vbditions of Dried Spinach to the Basal Diet plus Cod 

Liver Oil. 

Changes in weight when spinach added after cessation of growth. 


i^pinaeli 

gras. 

w eekly 

Ino. 

rats 

Cessation 
ul uwtb 
in days 

I 

Mirvival 

ill 

tlays 

5 

W^KEKS 

Average weekly weiglits in gms. 

6 7 8 9 1C 11 12 IS 

14 

0 

1 

4 ' 

1 

88 

92 

96 96 

i 

95 i 92 

i ! i 

88 85 75 

i 

68 i 

f) 

'015 

4 1 

1 4-3 

— 

88 

93 95 

99 1 99 

105 105 105 

109 1 

109 

■025 

3 

! 43 i 

— 

i 91 

91 98 

lOH !i05 

108 111 113 

119 

120 

•05 

4 j 

40 ! 

— 

' 84 

So 91 

98 ilOl 

107 113 115 

121 

121 

■10 

3 1 

37 j 



85 

85 95 

105 107 

112 116 120 

126 

|128 

•20 

2 

36 ■! 

1 1 

— 

84 

92 99 1 

jllO 114 

126 132 il39 

1 ! 

il4o ^ 

[147 


Additions of varying amounts of dried spinach to the Basal Diet 
supplemented by 2% oxidized cod liver oil. The spinach was added 
after cessation of active growth. The weights given are the averages 
after 35 days on the Basal Diet with cod liver oil. 

In Table 3 and Chart 4 the weights are not given for the pre- 
liininary period from weaning to 35 days later. Active growth 
ceased in from 36 to 43 days on the basal diet supplemented wdth 
the oxidized cod liver oil. The weights are given from 35 days on, 
so that effects due to additions of spinach are evident. .015 gm. 
dried spinach per week or .0021 gm. daily, was sufficient to prevent 
any evidence of ophthalmia, and in no case was pus found under the 
tongue. Evidently adequate vitamin A, was furnished by this small 
amount of spinach to protect against infections, but not enough for 
much more than maintenance of weight. As other investigators have 
found in similar work, there is a wide middle ground between main- 
tenance and good growTh. 

Sherman and Miinsell (17) found in feeding fresh spinach, that 
.017-. 018 gm. fed daily (.119 to .126 gm. fresh per week) gave a gam 
of about 25 gms. in weight in eight wmeks. We secured an equal gain 
on dried spinach with .025 gm. a week or the equivalent of .312 gm., 
fresh spinach perrveek. The expeiuments are not coniparahle because 
they were relying on the spinach to furnish vitamin D, which means 
that furnishing vitamin D, we expected to secure the same growth on 
smaller c|uaiititi*es of spinach. We have in all probability lost some 
of the original content of vitamin A by the drying process, but our 
spinach could not have had the original content of vitamin A, which 
was contained by that used by Shernian and Muiisell, oljtained on 
the New York City market. 

McClendon and Shuck fed dried, spinach as .1% of the food 
eaten, and secured a distinct retardation of ophthalmia. Eats of 
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Ti'ansaciions. 


tkis age and weight, eat about 45 gins, of food per week, whicli 
means .045 gin. dried spinach per. week. ' 

Further experimtJiits are in progress using spinach fro,ni wean- 
ing instead of after a nutritive -deeline has set in ; and .while not suffi- 
ciently coiiipilete for results, the indications are that as with butter, a 
slig.htiy better uniform growth is secured on corresponding amounts 
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CitART 4. 

Changes In weight after 35 days on Basal Diet and Cod Liver Oil ' 
lip on additions, of dried spina.ch.. ' Specified ainoimts fed weekly. 

of spinach, iind the weights of the rats at .the end of 14 weeks from 
weaning, aiv equal to or better than those of this experiment. 

Practical AN0 Sociio. Significance. 

Both experiments with additions of butter and of spinach, show 
that very small amounts protect against infectious, hut very much 
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larger aniouirts are necessary before normal growtli can be obtained. 
Furthermore, what we call normal growth is not necessarily 
optimnni. There is a wide field where increasing quantities of vita- 
niin A, indnce increasingly more favourable results, but for optimum 
physical well-being much more than a minimtini is necessary. It is 
recognized, that rats grow at a much faster rate than hniiiaii beings; 
and as Mendel has said, we do not know the factor to enahle us to 
transfer findings on animals, such as the rat to human beings ; but 
we do know from the dietary experiment unwittingly conducted 
during the war, that much human experience can now be interpreted 
ill the light of animal experimentation. We now know that in human 
beings it is quite possible that general physical debility, lack of 
stamina and vitality, and quite possibly size of’ stature could be 
greatly improved by an optimum instead of a minimum supply of 
essentials such as the vitamins have proved themselves to be. 

Another practical aspect is evident in the better condition of 
rats whose dietary included the factor vitamin A from weaning over 
those who were’ allowed to cease active growth before being supplied 
the supplement of vitamin A. The general social and ecoiioinic 
imp)ortanee of prevention over cure is self evident. 


Summary. 


This work was undertaken to ascertain the vitamin A content 
of butter and spinach obtainable locally. Before any quantitative 
work on food content of vitamin D can be carried out it has been 
necessary to determine vitamin A and vitamin D as separate entities, 
the results upon deprivation of each, and find a source of vitamn A 
which can be supplied with the basal diet udthoiit vitamin D. 
Knowing now the growth to be expected when vitamin D is furnished 
in adequate amount and vitamin A is supplied by .1 gm. of butter 
daily and .025 gin, spinach, we are starting on the vitamin D content 
of blitter and spinaeli. Last year we did a few calcium determina- 
tions on the animals used, but this year, because of inadequate 
laboratory space and time, no such work has been possible. Hovrever 
we have found that our normal animals on our stock diet have the 
same amount of calcium in their bodies as do those of other labora- 
tories as given in the literature. By feeding low" or free from vita- 
min D rations the calcium content will need to he determined also. 

The thanks of the author are due to -Miss E. N. Todhimter for 
teehinal aid. 
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Calcium Content of some New Zealand Foods. 

By Lillian Boynton Storms, Pli.1)., Home Science Departmeiitj 
Otago Lmiyersity. 

{Read before the Otago InstUute, 14 th Beptem.hei\ 1926; received by Editor, 
31st December, 1926; issued separately, 

8th Novemiet; 1927.} 

It is possible that the notorionsly bad eoiiditioii of the teeth in the 
Doniinioii may be due in part to a lack of necessary teetli-building 
materials, of which calcmm, phosphorus, and vitamin D are the most 
conspicuous. A condition of goitre is prevalent, and it is now known 
that a lack of iodine in the food is a primary factor in its cause, and 
that prophylactic treatment with iodine salts is efficacious. A disease 
known as hush sickness in the North Island, although affecting 
apparently only one kind of animal, is due to iron starvation and 
can be cured and prevented by administration of an iron citrate. It 
is a possibility that there may be a general and widespread shortage 
of calcium, phosphorus, or of vitamin D, in the foods ordinarily con- 
sumed, or we may not eat sufficient of the food supplying these sub- 
stances. If the supply of calcium or phosphorus or both is low in 
the food-supply, but vitamin D is adequate, it seems to effect' a better 
utilization and economy of the calcium and phosphorus which are 
available, so that all three factors are important. 

We have made some calcium determinations on foods, and have 
chosen those foods which, according to the analyses available from 
other countries are considered to be the most valuable and available 
wsources of calcium, i.e., milk, cauliflower, carrot, and yellow turnip. 

The calcium was determined by MeCrudden^s method (1) 
designed to quantitatively separate calcium and magnesium in the 
presence of phosphates and small amounts of iron, especially for 
analysis of foods, urine, and faeces. Each determination was done 
in duplicate or triplicate, s 

The following is a summary of results obtained compared with 
other data available: 


Percentage of Calcium Oxide. 


Milk %CaO 

Storms .1761 

Sherman .168 

Underhill .179 

' .199 

Eose .161 

,165 

U.S.’ Dept, of 
Agriculture .168 

Frank & Wang' .157 


No. of 

Determinations. 


Extremes. 


11 .1642-.1872 

Data gathered from many sources. 


14 


.1472-.167 
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% CaO 

No. of 

Determination. 

Extremes. 

Carrot 




Stoimis 

.0576 

. ■ 7 ■ 

.0453-.0772 

Sherman 

.0784 



Eose 

.062 



- Frank & Wang 
Caidiflower 

.0683 

13 

.052-.0774 

Storms 

.0447 

4 

.0402-.0466 

Sherman 

.172 



Yc4lmv turnip 




Storms 

.0607 

1 


Sherman 

.1036 




Milk is an aiiiiiial food, and -we believe the mammal tends to 
keep a eonstaiit composition of tlio milk secretion even at a sacrifiee 
of the parent tissues. Our determinations on milk agree with the 
average of those obtained elsewhere. Millv is the most practicable 
source of calcium not only for growing children but also adults. 

Carrot, caiilifiower, and yellow; turnip all liave a low’er percentage 
of caieiuin so far as our determinations have gone. 

Sherman’s figures are those ordinarily used for dietary caleula- 
tioim. From studies made in onr nutrition laboratory on dietaries 
actually consumed it appears that calcium is more apt to be below 
the standards which have been set than is any other one mineral 
substance. We are not yet able to calculate iodine content of foods. 
These standards have been set from human balance experiments, a 
considerable number of them done in different countries, and col- 
lected and summarized by Sherman. If in addition to an originally 
low calcium content in. our foods we are figuring the caleium content 
of our dietaries using percentages higher than the actual content of 
ealciiim, then our calcium supply is even lower than we have calcu- 
lated. If that is the ease, it is no wonder the teeth suffer, and espe- 
cially ill cases of pregnancy. 

It is therefore important to Imow the actual content of ealciiim 
in our foods and also to know exactly w^hat is being eaten by the 
average faniily in the Dominion before we can state the condition of 
our diet" with respect to calcium. Both of these lines of work are 
. being earned on. 
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The Titre of New Zealand Mutton Tallows. 

By A. M. Weight, P.I.G., and Ida Thompson. 

[Iteacl before the PJiilosophicca Institute of Canterburv, 1st Decemter. 19&6; 
received by Editor, 2-itJi August, 1927; issued separately, 

Sill dSfovemler, J927.] 

This paper summarizes tke results of several tliousaui titre deter- 
minations, whicli liave been carried out over a period of seven years 
in the course of the daily examination of mutton tallows manufac- 
tured at a number of factories operating in both the North and South 
Islands ^of New Zealand. 

The titre of a tallow, expressed usually in degrees Ceiitigraide, 
is the solidifying point of the mixed fatty acids obtained by saponifi- 
cation and subsequent acidification of fats and oils; the basis of the' 
actual determination of the titre lies in the fact that liquids during 
solidifying evolve heat (the latent heat of fusion) and a rise in 
temperatui'e occurs ; this rise, not marked in the case of fats and 
oik, is usually quite distinct with the fatty acids, and the tempera- 
ture taken is the top point of the rise. 

The method of determination used throughout in the results 
recorded in this paper was that officially recommended by the Associa- 
tion of Official Agrieulaural Chemists, the preliminary saponification 
being carried out with the glycerol-caustic potash solution. 

The results of the investigation are shown in Tables 1 and 2. 

In the fat and oil industries, the titre is of great importance, for 
upon the hardness of a tallow depends its use in various niianufac- 
tured products, which include edible fats such as margarine, lubri- 
cating greases, soaps, and candles. It is outside the scope of this 
paper to ’discuss the various factors wffiieh determine the application 
of tallows of different degrees of hardness to certain specific industrial 
uses; but sufficient indication has been given as to the technical aspect 
of the titre in manufacturing processes. 

Variations in the titre of a tallow, involve alteration in the pro- 
portion of stearin and of olein, and this from a chemical standpoint 
means a marked modification in the constitution of the animal fats, 
‘involving the relative amounts of saturated and unsaturated glycerides 
which are the component parts of the fats produced by the ardmal 
in the course of its nutritional functions; thus apart from The com- 
mercial aspect, the problems connected with the titre of animal fats 
are of fundamental importance from a physiological standpoint. 

In general, the titre or hardness of a tallow is beyond the control 
of the tallow inanufacturer, for it depends upon the breed, ^age, sex, 



Table 1. 

TITEE OF TALLOWS AND PREMIER JITS MANDPACTURED imOM MUTTON CAUL AND KIDNEY FATS. 
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and tlie part of the animal from which the fat was removed, and to 
some extent upon the food of the animal; thus mutton fat is normally 
harder than beef fat, the fat from a mature animal is harder than 
that obtained from the younger animal, the fat from the male is 
generally harder than that from the female, the kidney fats are harder 
than the intestinal fats, animals fed on pasture generally yield a 
harder fat than those fed upon oil-cakes. 

Throughout New Zealand, sheep and lambs -derive their food 
almost exclusively from pasture and root cinps,^ while oil-bearing 
feeding-stuffs are seldom if ever used to supplement the diet, hence 
the fats derived from these animals are largely formed from carbo- 
hydrates, but the chemical changes involved are still obscure. For 
all practical purposes the foodstuffs which constitute the diet of sheep 
and lambs are so similar throughput New Zealand as to introduce 
no material differences in the carbohydrates which are ultimately 
converted into fat within the animals. 

In the tables, the reference to the mean Latitude South, indicates 
that of the works handling large quantities of stock for slaughter 
during a period varying each year from December to July inclusive; 
the range of Latitude South indicates the approximate latitudes 
■within wfiich most of the stock was •received. 

The maximum and minimum figures represent respectively the 
hipest and lowest average for the period covered, thus in Table 1, 
for December- January, mean Latitude 40*^ S., the maximum of 47.6° 
for this period was in 1920, whilst the minimum 45.5° -was in 1922; 
for February the maximum 48.7° was in 1925, the minimum 48.0° 
was in 1921; the seasonal maximum 48.2° was in 1925, the niinimum 
47.2° was in 1922. The average shows, in each instance, the numerical 
average for seven years. 

No figures are given for the months August-Novemher inclusive, 
for the reason that relatively a very small quantity of mutton tallow 
is manufactured during this period. 

A study of the figures shows, as might be expected, that there 
is a gradual increase in the titre as the stock become more mature 
and older; in general, a certain peak is reached, and then some fall 
takes place, usually slight hut definite; why this should occur at all 
seems obscure, for since the source of the fat is the carbohydrate 
content of the feeding stuffs, one does not expect a variation in the 
stearin-olein ratio to take place, as is indicated by the lower titre; 
there is the climatic factor, however, for usually the fall is more or 
less co-incidental with the onset of winter. 

The figures also show that there is a definite relationship between 
the titre and the latitude; this is seen nmrkedly when the seasonal 
average over seven years is comparted with the mean Latitude from 
which the; stock was drawn. For convenience these comparisons are 
shown in Table 3. 
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Table 

Titre of Tallow. 


Mean 

Caul and 

Intestinal and 

Latitude S. ■ 

Kidney Fats. 

Visceral Fats. 

Degrees. 

Degrees. 

Degrees. 

■ 40 

47.9 

44.1 

41-i 

46.1 

43.8 

m 

45.8 

43.0 

44-1 

45.1 

42.8 

46 

44.7 

42.7 


This table brings out clearly the fact that,, the lower the Latitude 
degrees S., the Iowti* is the average titre of fats from a corresponding 
portion of the animaL In the 40° — 41|° mean latitudes the breeds 
differ to some extent from those in the 434° — 46° mean latitudes, bnt 
for the most part the 'differences in breed are not inaterial w^hen the 
average seasonal output is considered, nor do the carbohydrates from 
which the fats are built up materially differ. 

Probably the differences are due to cliniatie variations, for in 
general the different latitudes have certain conditions as to rainfall, 
temperature, humidity, and sunshine, which vaiy from those found 
in other latitudes in the same country ; but even when taking these 
factors into consideration, there are many anomalies and contradictory 
points which render any one explanatioir insufficient. 

Information received from tallow brokers in Sydney indicates 
that similar variations as to latitude in Australia affect the titre of 
Queensland and New South Wales tallows. 

For permission to publish this paper and results, aclmowledge- 
ment is made to the New Zealand Refxigerating Company, Ltd., in 
whose laboratory the work has been carried out. 
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Radium Emaiiatio II and Goitre Production, 

(A negative result). 

By R. R. D, Milligan. 

[Read Ijefore tlie Philfjsophical Institute of Oanteminj, Srd Novefn'ber, 1926; 
received /by Editor, Slst.Decemloer, 1926; issued separately, 

. 8th November, 1927,} 

Introduction, 

While, iodine deficiency in food^ water, and air is recognized as tlie 
chief factor in the production of endemic goitre anioiig huiiian 
beings, it is not the only factor, since the percentage incidence of 
goitre varies greatly with sex, and .also among individuals of the 
same sex, although the food supply is apparently identical. 

It has beeii suggested that the presence of radium emanation 
might constitute another factor. 

In 1925, before the Canterbury Philosophical Institute, Rogers 
read a paper on the occurrence of iodine and radium, emanation in 
certain 'drinking waters in Canterbury. The object of his investiga- 
tion wms to see if a statistical correlation exists between the emana- 
tion content of the water, and the goitre census as disclosed by the 
medical examination of school children in these areas, and to com- 
pare this with the iodine content. 

While Rogers, found a close relationshiii between goitre in- 
eidence and iodine content — the less the iodine the more the goitre — 
he also found, with one marked exception, that the goitre incicleiice 
was, directly proportional to the amount of radium emanation. The 
exception was the town supply of Timaru, where no emanation w^as 
found, although the goitre incidence was high. It was considered 
likely, howevei", that the emanation woiild be lost during transit by 
open race from the Pareora River. 

Fain and Plorance in 1909, and Farr in 1912, drew attention to 
the emanation content of certain Christehnrch artesian waters and 
to a parallelism between that content and' mortality in trout in the 
egg and yolk-sac stages. Aeration by ripling, 'waterfalls, and spray- 
ing, reduces this mortalitv. By these means, not only arc dissolyed 
gases such as iiitTOgen and argon liberated, but there is also a gain 
in oxygen. Carbon dioxide varies only slightly. 

. Again, of those trout that survive, a considerable nuinbcr 
develop a protusion of the eyeball, ^'pop-eye' At a later stage some 
of the trout develop an enlargement of the thyimid gland, known to 
caretakers as ^'gill cancer^’, especially where the fish are rather 
crowded. Several ^ ‘gill-cancers^^ on microscopic examination, showed 
a cellular proliferation of the thyroid similar to that seen in the 
human thyroids of Graves Disease. Protusion of the eyeball also 
occurs in Graves Disease, but while ‘‘pop-eyef ' in trout is apparently 
due to a collection of gas at the back of the orbit, a similaT causation 
has not been proved for human beings. 

These facts suggested that direct experiments with emanation 
were desirable, since a correlation curve at best could not prove 
.caiisatiQn. A search of the available literature on the pharmacology 
of x^adinm emanation and salts of radium, gave no hint that thyroid 
disturbances could be caused by these agents, but since no record of 



284 


'ransacfious. 


long-period experiineiitS' witli large doses was found," it seemed 
possible that the thyroid effect may have been over-looked. It is sig- 
nificant, however, that in the' fairly extensive literature of medical 
radiology, no record of goitre production could be found. The 
present report is merely a trial experiment on a total nmiiber of six 
rabbits. The experiment would have been continued with larger 
numbers had the results been encouraging, but it is believed that a 
more extended trial offers no hope of other conclusion than that 
reported here. 

Procedure. 

The radium emanation was obtained by courtesy of the Welling- 
ton Hospital Board from the Radon plant in Wellington. Roughly, 
it wms caleulated that, allowing for loss in transit, a total of approxi- 
mately 150 millieuries was administered to each of five of these 
rabbits and 100 millicures to the sixth. Three of the rabbits were 
wild greys, three were ^vMte hutch rabbits, three were males, three 
were females. They varied from about two-thirds grown to full 
grown, but none were old rabbits. Three received their portion of 
the cmaiiation in twelve wmekly injections into the ear vein. The 
other three received the same amount by a stomach tube, except for 
one rabbit whieli died, probably of cardiac inhibition, while receiving 
the ninth dose. The ear rabbits received the emanation dissolved in 
5 ec. of normal saline solution after crushing the capillary tubes 
containing the emanation underneath the solution. The stomach 
rabbits received the emanation liberated from the capillaries in 50 ccs. 
of saline solution. As radium emanation is very readily soluble, 
it was believed that the great bulk of the emanation would be 
present in the solution when prepared in this manner. Electroscope 
tests made by Mr. Rogers in the Physics Department of Canterbury 
College show^ed that practically no loss of emanation occurred during 
the above proeedure. 

Results. 

The rabbits ate and thrived well and showed no abnormal 
symptoms. One became pregnant and produced three young rabbits, 
which are still healthy two months after the completion of the experi- 
ment. After thirteen weeks blood-eounts and haemoglobin estimations 
were made and the animals were then killed. Pour normal control 
rabbits were used to evaluate the dianges that might be seen. Surpris- 
ingly, naked eye and microscopic examinatioiii of the main organs 
showed no abnormality, with the exception of a golden yellow de- 
generated liver in the ease of the ex-pregnant female. The thyroids 
were neither altered in size as far as could be judged nor in micro- 
scopie appearances as compared with the controls. Certainly no 
appearaiiees like those found in human goitre or in ' ‘ gill-cancer ' ’ of 
trout were seen. The results were entirely negative as regards the 
production of thyroid abnormality or symptons referable to the 
thyroid 'gland. 

AYhen it is remembered that these experimental rabbits received 
doses enormously greater than they could possibly receive during 
normal life it does not' appear possible that emanation could be an 
important factor in the causation of goitre, at least among rabbits. 
Purther, although it is true that different' species vary considerably 
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in susceptibility to goitre production by iodine deficiency it is iiiilikety 
that the effect of massive doses of radium emanation would be remark- 
ably different among mammals. The effect of radium emanation on 
3 ^earling trout is also being tested out, but the results are not jet ready 
for publication. 


The Kata-Thermometer Applied to the Investigation 
of the Physical Conditions of Schoolroom 
Atmosphere. 

By P. W. Glover, Physical Laboratory, Canterbury College. 

[Read 'before the Philosophical Institute of Canterbury, 1st December, 1926; 
received by Editor, 5th February, 1927; issued separately 
Sth Novemher, 1927.] 

Modern ideas concerning the suitability of atmospheric environment 
depend on the physical condition of the atmosphere, and it 
is interesting then to determine how the ventilation schemes 
in our schools conform with the standards set down b}^ the modern 
authorities. In this paper are set forth the results of a series of 
observations of the physical conditions of the atmosphere in two 
types of schoolroom, the open-air type and the modern departmental 
type. The object of the investigation wms to determine whether any 
appreciable difference exists betW'een the atmospheric conditions 
lirevailing in the two types of room due to the difference in the 
ventilating schemes. The observations were made over an interval 
of roughly one month in the period. November — December 1925. 
The results set forth herein are to be considered only as prelimi- 
nary, and by no means as final, since they require substantiation by 
further observations extending over a complete year at least. 
Nevertheless the author considers that they are indicative of the 
more general results to be obtained later. It is regrettable that 
circumstances which could not be controlled interrupted the 
investigation and prevented its continuance during the present year. 
However it is hoped to continue the work on a wider scale in 1927. 
The author believes that this is the first investigation carried on 
wn'th the kata-thermometer in New Zealand. 

Since the instrument used in this investigation is probably not 
well known, it has seemed advisable to preface the discussion of the 
observations by a brief outline of the physical principles of the 
kata-thermometer, together with a few remarks on the significance 
of the conditions measured with it from the standpoint of hygienic 
physiology. Most of that portion is really a restatement of the 
works of Hill, Griffith, Flack, Lefevre, and others, with the 
exception of the reduction of the observations to a standard condi- 
tion of temperature, barometric pressure, and humidity, of which 
the author has seen no mention elsewhere. 

Physical Principles of the Kata-thermocceter. ^ ^ 

The kata-thermometer is an alcohol thermometer having a bulb 
of cylindrical form about 4 cm. long and 2 cm. diameter. The stem 
is about 18 cm. long, graduated by two marks the mean temperature 



286 


Tranmctions. 


between whieli is 36°. 5 C. (body- temperature), and has a siiiall 
reservoir at the top to- prevent bursting through overheating. Both 
dry and wet readings are taken, a wet stall covexhng the bulb in the 
case of the wet readings. The kata is heated until the alcohol enters 
the top reservoir. The time in seconds for the alcohol column to fall 
between the graduations is measured with a stop watch, and this 
divided into the factor for the instrument gives the rate of cooling 
of the atmosphere at the body temperature in milligrammecalories 
per square centiiuetre per second. 

The rate of cooling of the dry kata clearly depends on radia- 
tion and convention, while that of the wet kata depends on these 
plus evaporation, so that by simple subtraction ive can find the rate 
of cooling due to evaporation alone. Further it has been found that 
the rate of heat loss due to radiation Hr is equal to that due to con- 
vection (He) i.e., for the dry kata, if H is the rate of cooling, 

H = Hr + He = 2Hr == 2Hc 
If V is the wind velocity in metres per second, and T the 
temperature in degrees centigrade of the medium in which the kata 
is placed, then it has been found by Hill and others that 
‘ f(H/f36.5— T) )— 0.27) 2 

1 0.49 [ 

which expression lias been fully verified by observations made in 
wind tunnels and tubes of various dimensions. 

If Hj is the cooling power at a temperature T^ and that at 
temperature then the relation : — 


H. 


( 36.5— To 

H, 

36.5— Ti 


has been amply verified by experimental evidence. 

If Hi is the cooling power when the barometric pressure is Pi 
and Ha is the cooling power when the pressure is Pa, it has been showm 
and amply demonstrated by experiment that the following relation 
bolds true: 


s, = + V P2 / Pi ) 

In the ease of the wet kata, we have to consider also the 
iafliience of humidity. If W is the rate of cooling of the wet kata, 
F the vapour tension in millimetres of merenry of air saturated at 
36°. 5 0, f the tension of aqueous vapour in the air, and V the wind 
velocity in metres per second, the following equation has been shown 
.to .-fit the facts adequately: — 

W (0.27+0.49 sJY) (36.5— (T) + (0,085+0.102 V®-®) (F-f) 

Hence by simple subtraction, we have that He the rate of cooling 
due to evaporation is given by : — 

He (0.085 + 0.102 (F-f) ^ 

It is at once seen that by the use of these equations, readings 
taken with the kata-thermometer under one set of conditions can 
be reduced to their equivalents at a set of standard conditions. This 
reduction to standard conditions is very necessary if we wish to*- 
make a fair eomparison between the efficiency of the ventilating 
systems in use at places some distance apart. 
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Physiological Considerations. 

Tiiere is an enorinons collection of eyidence which leads ns to 
the conclnsioii that lack of fresh air has a marked deteTiorating- 
effect on the mental and physical powers of the human being. This 
effect has been ascribed to poisoning due to excess of CO^ or to 
exhaled organic matter of human origin or to both of these causes. 
Singly and collectively these ideas have proved inadequate. Three 
per cent, of CO 2 can be endured without ill effect,, and we know that 
the air sacs of the lungs contain from 5% to 6% of The 

oxygen-content of the worst ventilated and most over crowded 
room is higher than that of the. air at the Alpine health resorts. The 
idea of a subtle organic poison has been shown by exhaustive 
scientific tests to be -wholly without foundation. The cause of the 
‘"stuffiness’’ of crowded rooms has however been traced albuminous 
decomposition-products from buccal, nasal, and cntaneoiis surfaces, 
and clothing. The net result of the research performed of late 
years on this' question, is that the evil effects of foul air are not due 
to chemical impurities acting through the lungs, but to physical 
changes acting through the skin. If the physical conditions of the 
air are such that equilibrium between the heat-production and loss 
is upset, heat-retention sets in which in its turn sets in operation 
chemical changes in the tissues which result in toxins producing 
fatigue, etc. This causes a further increase in temperature which 
increases oxidation processes leading in their turn to further heat- 
production. Evaporation from the skin enables us to cope wfith 
excessive •heat-production from within and excessive heat-reeeption 
from without. Hence in oi:der to determine the suitability of an 
atmospheric environment, we must determine the rate of cooling 
and the evaporative powder ' of the air at the temperature of the 
body. ■ 

It was suggested to me that measurement of the standard meta- 
bolic rates of the children from the rooms under investigatioix wmuld 
give an indication of the results of the two types of ventilation. 
This would have been very impracticable, and besides could hardly 
have led to any definite result, since the differences in the atmos- 
pheres of the two rooms turned out to be very small, and further it 
is customary to allow a 10% departure from the mean as a normal 
rate. In this connection we should remember, too, that in the 
examination of 1642 patients suffering from diseases other than 
thyroid disorders, Boothby & Sandiford found that the basal meta- 
bolic rate of 74% of these fell within the normal 10% range. 

Various standards of suitability have been proposed from time 
to time by various investigators. 

Wet Bulb Tuviperature as a Standard. 

Haldane who studied the influence of wet and dry bulb 
readings on body temperatures, considered the w’-et bulb tempera- 
ture to be a measure of the suitability of conditions. The wet bulb 
temperature should be low enough to ensure evaporation; and he 
stated maximum wet bulb temperatures for various t 3 rpes of factories, 
e.g., spinning mills, etc. 
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Bruce showed that any attempt to judge conditions by the wet 
bulb temperature alone is certain to be misleading, a wet bulb 
temperature of 28° C., being under certain conditions much more 
agreeable than one of 24°C. He found that •when the dew point is 
between 21 °C’. and 24° C., the conditions became very tr^ung, but that 
in the neighbourhood of hard work can be carried on wdthout 

ineonvenience. He therefore fixed this as the niaxiniuni dew point 
for factories. 

"Wet Kata Beading as a Standard. 

The rate of evaporation in the air is dependent upon: — 

(1) The tension of aqueous vapour in the air, 

(2) The tension of aqueous vapour in air saturated at 
36°5C., 

(3) The velocity of the air current. 

It is now^ coiisidered that the kata succeeds lyhere the w'et bulb and 
dew point criteria fail as a standard of comfort. The evaporative 
power has a great effect on human energy, as has been proved by 
world- wide observation, and so from kata observations one may be 
able to judge whether a certain place is suitable for work of a 
certain type. , 

As minimum cooling powders Leonard Hill lays dowui the follow- 
ing 

Dry kata not less than 6 milliealories/seeond 

Wet kata not less than 18 niillicalories/second 

but it is argued that in the case of schoolrooms they should be : — 
Dry kata not less than 7 millicalories/second 

Wet kata not less than 20 millicalories/second 

However these values were calculated for England where the mean 
annual temperature is about 11°C., so that, if we reduce these to the 
condition of 15°G. (which is somewhere near the mean temperature 
for New Zealand) we have for the miniiiiiim for a schoolroom, 
Dry kata not less than ^ 6 millicalories/second 

Wet kata not less than 16 millicalories/second 

as a suitable standard for New Zealand. 

Discussion of Besults of Observations. 

The lobservations were made in the Open-air classroom at the 
Pendalton School, and in the Form 5 Boom at the New West- 
Christchurch School The open-air room is built with the sliding 
doors facing north-'west, since, in spite of a popular superstition, 
the north-west wind is not a frequent one in Christchurch, the wind 
direction-frequency records of the Magnetic Observatory showing a 
■total of only 315 days for north-west winds over a period of twelve 
years. The north-east side has five large windows swinging into a 
horizontal p^^ about a central pivot, and above these five smaller 
similar windows.^ On the south-east side at the same level as these 
latter are five similar small windows, and on the south-west side 
are three similar small windows also at the same lerel. In the south’ 
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corner there is a fireplace for use in the cold weather. The sliding 
front consists of four slides which can be adjusted at will. The 
room measures 26 ft._ x 24 ft. x 10 ft, and is designed to aceommodate 
60 children. The light entering the room through the open side 
does not have the ultra-violet rays filtered off by passage through 
glass. However, the windows were usually nearly all closed at the 
times when observations were made. 

rhe room investigated at ■West-Christehurch is an upstairs one 
Avhich would easily accommodate 60 pupils. The height is somewhat 
greater than that of the Fendalton room. The room faces approxi- 
mately north north-west, and has a large window-area on this side. 
These windows can be opened to an angle of about 30 degrees about 
horizontal axis, and this condition prevails over almost the whole side 
of the room. On the opposite side is another set of windows: some 
large ones each opening to 90 degrees about a vertical axis and some 
hopper windows below these. On the other side of this wall is a 
corridor which again has a very full set of wfindow'^s opening out- 
side; but all the light passes through glass and so has the ultra- 
violet rays filtered off before it gets into the room. The heating is 
by means of steam radiators. It should be noted here that since the 
room is an upstairs one, the wind, velocity affecting it is higher than 
that for a ground-fioor room. The outside readings ■were taken 
standing on the ground, so that the outside vund velocities affecting 
this room were in reality a little higher than those given in the 
following results. 

Table 1. 

Circumstances of the Ohservations- 


A. — Fendalton. 


No. of ! 
Obsn. 

Date 

1925 

Time 

Wind 

[ Cloud 

C 

"A 

Eemarks 



h. m. 


i 



1 

18 Nov. 

14 15 

N.E, 

(jnm. str. 3 

1 

50 

CO 

i 3 small windows open 

1 0 large „ ,, 

side open 

2 

23 Nov. 

13 55 

N.E. 

cum. 7 


>» >>. 

0 windows open 
side open 

3 

24> Nov.' 

1 

10 25 

E.N.E. 

cum. str. 3 

if 

i . ' 

30 Nov. 

14 20 

N.N.E. i 

cum. 9 


1 3 small windows open, 

0 large ,, ,7 

side open 

5 

2 Dee. 

9 35 

S.W. 

cum. 6 

i 

is 

0 windows open 
side open 

6 

9 Dec. 

13 40 

E.N.E. 

cum. str. 6 


6 small and 1 large window b 

1 open ; side open 


B. — ^West Christcburcli. 


1 

24 Nov. 

9 

40 

E.N.E. i 

enm. str. 3 

1 

M i 

All possible wentilation 

2 

2 Dec. 

13 

50 

S.W. 1 

cum. 6 

■ U i 

> j' 5 » . *3 . 

3 

3 Dec. 

10 

15 1 

, E. ! 

cum. 10 

35 

¥-5 ! 

is ■ ■ '13 ■ ■ 

4 

7 Dec. 

14 

5 i 

E. 

cir. cum. 4 

4^ 1 
0 0 ! 

'.3) Si ' ' fi 

6 

8 Dec. 

10 

00 

S.W. 1 

cum. 9 

4 0 j 
¥1) 1 

9 3 . .>» ' s's" 

6 

10 Dec. 

j 13, 

50 

E,N.E. 

ciim. str. 6 

14' 

SO . j 

ii a a ■' 
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Ill the above table, C == number, of children in the room, and 
A = the accommdatioii of the ‘room. 

However, much .more complete meteorological data w'ere taken 
both inside and out for the purpose of reducing the results to a 
standard condition, namely, temperature = Ijaroinetric 

pressure = 760 millimetres of mercury, and humidity = 70% 
(and, therefore F - ^ = 36 mni, 76). The 70% humidity standa,rd 
wms chosen .beeause the average humidity of Christchurch is in the 
neighbourhood of 70%. 

The meteorological data coileeted in eomiection with the kata 
observations are set forth in the following table, in which the 
numbers of the observations correspond-: ivitli those of the previous 

table. 

T.^le 2. 


Meteorological Data. 

A. — Fendaltbn, 



No. 

1 

2 

3 

4 

5 

' 6 

Means. 


Pi 

764^-3 

748*8 

Tol'S 

750*5 

T55-1 

754 ’‘2 

754*1 


Ti 

18-0 

17*2 

19*0 

20*2 

18*0 

23'9 

19-4 


Ta 

13*0 

13 '9 

13*8 

14-8 

13-2 

17*8 

14*4 


It 

06 

67 

55 

53 

57 

52 

57 


Ts 

8-8 

9-8 

9*7 

10*5 

9*2 

13*4 

10*2 


p-f 

36-8 

35*7 

36 5 

36*0 

36 8 

34*0 

36*() 


Tt ^ , ... 

16'2 

17-8 

180 

19*6 

15-4 

23*8 

18*5 


T2‘ -I 

12*6 

14*4 

13'6 i 

14*2 

: 11*8 i 

18 1 

1 14*1 

'm \ 

1 

El ...1 

64 

68 

59 ! 

63 

1 63 ! 

55 

1 60 

o 1 

T3I .... 

9*3 

11*7 

100 ! 

9-9 

S.6 

14*3 

1 10*6 


(F-fl) 

36-6 

35-3 

36*3 i 

36-4 

i 37*1 

33 4 

1 35*9 


(Tt-TiO 

1-8 

-06 

1*6 

0*6 

! 2*6 

1 0*1 

1 0*9 



i 0*4 

-0*5 

02 

0-6 

1 1*4 

i - O'S 

! 0*3 


(E -K‘) ... 
(Ta-Tai) 
(F -f) - 

1 8 

1 

4 

0 

1 6 I 

3 

4 

• 

0* 

1 

0*3 

-0*6 

1 - 0*6 

09 

0-4 


(F-fi) 

0-2 

0*4 

0*2 ^ 


-0*3' ■ 

i 

0*6 

i ,0*1 


B. — ^West Christchurch. 



Pi 

751*8 

757-8 

756^6 

757-4 

756*3 

749*8 

755*0 


Ti 

17*9 

16*1 

14-8 

19*6 

17*5 

26-0 

18*6 

Tj 

12-8 

10*5 

12 2 

14*9 

14-8 

16*1 

13-6 

. m « 

E 

55 

50 

73 

59 

72 

35 

57 ■ 


Ta 

7*9 

5-2 

9 9 

11*2 

12*4 

9‘2 

9‘.3 


.(F-f) ... 

37'5 

38-9 

36*3 

37 ’4 

34*7 

36*8 

36*9 


Til 

18*1 

17-6 

13-9 

17-0 

16*2 

25*6 

17*9 



130 

12*1 

12*3 

13*8 

13*4 

15*8 

13*4 

•.g' 

E* 

55 

53 

81 

68 

81 

35 

62 

0 1 


' 8*3 

7*5 

12*3 

1 11*0 

12*3 

9*3 i 

10-1 

'.1 

1 (F-fi) ... 

1 '37*4' 

;.-.37*7 ■ 

34*8 

35*7 

35*2 

36*8 ' 

36*3 


(Ti-Tji) i 

! . -:o *2 

i - 1.5 . 

0 9 

2*5 1 

2* 

" -0*4 

, 0.*7 


(Ts-T,!) 

i -0*2., 

- 1-6 

-0*1 

1*1 ■' 

1-4 

0*3 

0*2 


(K -El) ...! 

1 0 

3 

8 ■ 

9 

9 

0 



(T 3 -T 3 I) i 
(F^) - 

,0*3 ; 

2*3 1 

2 4 

0*2 

- 0*1 

0*1 

0*8 


(F-fi i 

.on 

1*2 

1*5 

1*7 

-0*5 

0*0 

0*7 
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In the above table is the barometric pressure, tie dry 
bulb temperature, T 2 the wet bulb temperature, T 3 the dew point, 
R the huiiiidity. The same symbols dashed are the correspoiidiiig* 
outside values. 

The meteorological data show that the mean inside temperature 
wras 0.8 higher at Pendalton, and the outside teiiiperature 0.6 higher. 
The inside wet bulb Was 0.8 higher and the outside w^et bulb 0.7 
higher at Pendalton. The mean dew point was also higher at 
Pendalton -by 0.9 inside and 0.5 outside. The differences between 
the humidities was of the same order as the probable error of 
observation, for it is very difficult to observe humidities to an 
accuracy of 1 %. Further, thC' differences between the inside and 
outside mean dry bulb temperatures was 0.2 greater at Pendalton,. 
and in the case of the wet bulb temperatures, 0.1 greater at Pen- 
clalton. 

The following table gives the kata observations, both the 
observed values and the reduced values being recorded. They are 
in milligrammecalories per square centimetre per second correct to 
one place of decimals. 

Table 3. 

Kata Observations. 


A. — Fendaiton. 


No. of 
Obsn. 


Inside 



Outside 


Observed 

Reduced 

Observed 

Eediiced 





Wo 

DP 


Do’ 


1 

' 

10’4 

17*0 

11*6 

18*7 

17*0 

24-2 

17-1 

24-3 

2 

8-D 

14-7 

8-9 

16*8 

8*4 

14\4 

9-7 

17-7 

3 

6-7 

13*9 

8*2 

17-2 

90 

16 4 

10 5 

19*3 

4 

8-1 

14-1 

10-7 

18’9 

9*8 

18-7 

12*4 

24*0 

5 

7'5 

15 8 

8-7 

17'3 

16-3 

20-7 

16-4 

21-1 

6 

6-2 

15 '2 

10-5" 

27 7 

8-5 

20-9 

14*3 

38*4 

Sums 

46 9 

90’7 

58-5 

116-6 

69-0 

115'8 

80-4 

144-6 

Means ... 

7-8 

14*5 

9-8 

19 '4 

U’5 

19-3 

13-4 

24-1 



I 

E— West 

Christchurcli. 




1 

■ 7-5 

13'9 

1 

8-7 I 

16’0 

13-4 

21-9 1 

, 15-7, 

25-5' 

2 

7-2 

14’ f> 

7-6 

14-5 

17*0 

1 20'7 

1 d9'4 

1 23-S'' 

3 ... 

8-1 

13-9 

8*0 

13’8 

11.0 

17-7 

109 ■■ 

! 17-3 ' ■ 

4 

7-6 

14’2 

9-6 

16*8 

16*7 

I 271 

s"18'4 

30‘3 

5 

8-0 

13-2 

9*1 i 

15*4 

16-2 

[ 22'8 

16-4 

23-4 

... s;'; 

6'1 

14’8 

10*6 

30-5 

7*3 

1 16-7 

i 14-4 

1 33*7 . 

Sums 

43*5 

84'3 

53 "6 

1O7-0 

82 1 

: 126-9 

95'2.: ' 

153-7 

i 

Means. , 

7- 3 

14* i 

8*9, , 

17*8 

13-7 

''21.* 2 

15-9 

26-6 
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From tMs table; considering tbe means of tlie reduced values, 
we liave the following result: — 



Fendalton 

West 

Cbristchurcli 

Evaporative power inside ... ... . . - : 

9-6 

8*9 

Evaporative power outside 

10-7 

1 

Piff, of cooling powers (out - inside) dry ... 

3-6 

7*0 

.. ,, ,, 

4-7 

7*8 


It is immediately obvious from these results that the conditions 
ill the open-air room are slightly better than those in the other 
room, as well as approximating more closely to the conditions prevail- 
ing outside. 

Computing the ivind velocity outside and the velocity of venti- 
lation inside from the mean reduced dry kata readings, by means of 
the formula 


V = ; 36.5 — T 


' 0,49 

mentioned above, we have the following: — 


! 

i 

! Inside Velocity 

Outside Velocity 

BcTiool 

! (Metres per 

(Metres per 


second) 

' 1 

second) 

Fendalton ... 

0-1 i 

0'5 

tVestCii rist ch urc h ... ...\ 

0-1 

0'9 



Thus for the same wind velocity", the i^eloeity of ventilation is 
higher in the open-air room than in the other in the approximate ratio 
pi 2 : 1 w^hen the ventilating system is fully open. If we group the 
observations made in the open-air room, taking those when all the 
mndows wrere closed and those wrhen only three small w^indows were 
open we find that the ventilation velocity in the first case was 0.1 
metre per second, and in the second ease 0.2 metre per second, which 
is the type of result one wmuld expect according to the dictates of 
common sense. . 

of these results from the minimum conditions 
as set down by Pinfes^ Leonard Hill, namely dry kata = 6, wet 
kata “ 16 for the standard conditions of temperature, humidity and 
barometric pressure which we have adopted here are bn the good side 
ill the : case of both rooms investigated. They are as follows : — 
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Excess above minimum requirement 


School 

Inside 

Outside 


Dry 1 

Wet 

Dry 

Wet 

Eendalton 

i 

3-6 1 

3-4 

7*4 

81 

West Christchurch ... 

2-9 

1*8 

9*9 

9*6 


This shows clearly to what extent the conditions in the open-air 
room were superior to those in the other room. However^ the 
difference is very sntall, even when wa allow for the fact that the 
outside conditions were a little worse at Fendaltnn than at West 
Christchurch. 

In considering* the results, it is necessary to keep in mind the 
following facts: — ' 

(1) An upstairs room was observed at the West Christ- 
church School, which must therefore be effected by a wind 
velocity a little greater than that at the ground — where the 
outside observations were taken — and hence have a venti- 
lation velocity slightly greater than would otherwise be the 
case. 

(2) The room at West Christchurch always had all the 
windows open to the fullest extent, w’-hich was by no means 
the case at the Fendalton room. 

(3) The average ratio of the number of pupils to the 
available accommodation was 33/60 in the case of the West 
Christchurch room and 50/60 in the case of the Fendalton 
room. 


General Conclusions. 

To summarize these results, we have; — 

(1) Higher cooling power of the atmosphere under the same 
conditions of temperature, humidity and barometric pressure in the 
open-air i*oom than in the other. 

(2) The ventilation velocity was greater in tlie open-air roorii 
than in the other with the same external wind velocity, and without 
irritating draughts, which is an important feature. 

(3) The conditions in the open-air room were a closer approach 
to the outside conditions than were those in the other room. 

(4) Both rooms conformed to the standard set down by Prof. 
HiU. . . , . : 

However it will be notieed that the dilikmence between the 
cooling powers was so small that any advantages which might be 
represented could easily be vitiated by conditions of clothihg, diet, 
and muscular activity; in fact one could more than compeiisate 
for the dijBference by shaving the heads of the childreu in the room 
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at West Ciiristcliurciij or by sending tbeii:^ to school without 
stockings. The greatest advantage of the open-air room would seem 
to he that due to the as not properly understood physiological 
qualities of the rays, which qualities are apparently concen- 

trated in the ultra violet or high frequency part of the spectrum. 
These ultra violet rays are filtered out by passage through ordinary 
window’^ glass, but can be effective in their action in the open-air 
room, from w^idch they are not screened. The question of the effect 
of the open-air room on the basal metabolic rate, or as Krogh more 
aptly terms it standard metabolism, has already been disposed of. 
Iiicreasing this is not desirable, since high metabolic rates are found 
mainly in diseased conditions such as exophthalmic goitre. In any 
ease the difference of the metabolic rate due to the difference of atmos- 
pheric conditions could not possibly be detected with any certainty, 
since it is usual to consider variations of plus or minus 10% as normal 
ill the measurement of basal metabolic rates. 

These results are only of a preliminary nature, and it is the 
author's intention to carri^ on the investigation continuously^ 
throughout the year 1927, in order either to verify or to disprove 
the results set forth in this present paper. 

In conclusion, the author desires to thank Dr. E. B. Phillipps, 
Dr. E. E. D. Milligan and H. F. Skey, Esq. M.Sc., for much valuable 
albeit at times harsh criticism during the preparation of this paper. 
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Moliusca from Twenty-three Fathoms off 
Ahipara, N.Z. 

By A. W. B. PowEiiL. 

[Read before tlie Auckland Institute, 9t7i November, 1B26; received by 
Editor, 31st Eecember, 1920; issued separatelif, » 

8t7i November, 1927.] 

(Plate 34.) 

During July, 1925, Mr. W. La Roelie, of Auckland, received from 
Mr. D. Crawford, then engineer on the steam trawler Serfib,/’ a 
fine haul of mollusca from 23 fathoms off Ahipara Bay. The writer 
is indebted to Mr. La Roche for his kindness in making the material 
available for study and in donating the types. About a gallon of 
shells and shell fragments were secured. Apparently the material 
was held tightly together in the net by pressure of the fish ; the pass- 
age through the water being only sufficient to remove all sand and 
mud. No doubt most of the minute species were lost in this way. 
The outstanding feature of the trawl was the extraordinary abund- 
ance of both De^iialmm nammi and the new Turritella described in 
this paper. Fifty-one species, including five new ones were found, 
and are listed below. 

Palaeontological -workers in New Zealand are greatly handicapped 
through lack of recent deep-water faunal lists. 

Murdoch and Suter (10), Hedley (3), and Webster (15), each 
contributed papers on an important dredging excursion made during 
1904 in 110' fathoms off the Great Barrier Island. Several species 
previously known only as Pliocene fossils were represented, and the 
whole dredging furnished a convenient comparison with the Castlecliff 
series, in determining the approximate depths at which the beds were 
deposited. • Marshall (9 p. 91) estimated that depth at approaching 
100 fathoms. 

The Ahipara dredging, being the first from the West Coast of 
New -Zealand to be reported on, opens up more possibilities regarding 
the Caslecliff fauna, particularly as the bulk of the material was 
dredged in a fresh state, thus indicating more accurately the stations 
of species hitherto found only as dead shells, from various depths. 
This 23 fathom haul included the following 8 species: {Eulima 
hula. Asp erdaphne murrhea, MarginBlla'fusvla, M. EehesieBm, Tonm- 
iina ienuUirafaj Coliizea spiraliSy Epideira nodUirata d,nd Acieon 
craticulatm) previonsly recorded only from 110 fathoms off Great 
Barrier Island, with exception of the latter two, which have been 
recorded also from off Cuvier Island ipl 37-44 fathoms. 

The above indicates that our deeper- water species do not occupy 
narrow zones, so that any one species cannot be taken as always 
representing a definite depth. 

From solely a faunal argument therefore the Castlecliff beds in 
the light of the Ahipara results are just as typical of depths between 
20-25 fathoms. 
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List of Mollusca from 23 Fathoms off Ahip^ira. 

(All were in fresh condition except wdiere otherwise stated). 

Numbex' and 

Gasteropoda Condition of 

Specimens. 

Bpectamen ,{1 p.,227) egena (Gould) ■ .... . .... Common. 

ZemMna oaimeri n. sp ■ 12. 

Nmeha (B, p. 452) emarginata (Hutton) 1- 

Turritella (Zeacolptis, 3, p. 388) aJiiparana n. sp. .... Very common. 

Vher i^spir a) vitreus (Hutton) 2. 

CochUsXl, p. 254) zelandica (Q. & G.) Common. 

QIoMsimini (8, p. 573) imdulatmi (Hutton) 3 juveniles. 

PJiaUum cf. pgr uni (Lam.) .... 6 juveniles. 

ArcMtecionica reevei (Hanley) ..., 1 (broken in 

trawl ) . 

Smlu (3, p. 401) hiicJcmlli (Powell) (14, p. 138) .... Common 

■„ §ukesiamim (Forbes) 15. 

„ pliiltppinarum (Sowerby) ■ 1- 

„ zelepori (Dunk-er) 3. 

Syniola craicfordi n. sp .... 3. 

Odostomia incidata Suter 3. 

„ peor^ifma Hutton (3, p. 405) 3. 

Eitlima hnfbula Murdocli & Suter 12. 

Cohizea (3, p. 407) spiralis (A. Adams) .... 3 adults and S 

juveniles. 

Micravoluta biconica (Murdocli & Suter), (3, p. 410) .... 6. 

Aeneator attemiata n. sp .... 1. 

AustrofimiS' plans (Bolten), (2, p. 232) Common (worn 

shells), 

Zeatrophon (3, p. 424) ambipuiis (Philippi) 7. 

XgnienellQ (Z, p- 424) piisilla (Suter) Common. 

Alcithoe depressa (Suter) 3 juveniles. 

Ancilla {Bargspira) australis (Sowerby) 3 worn shells. 

„ „ mucronata (Sowerby) 1 worn shell. 

„ „ novae-zelandiae (Sowerby) .... Common. 

MargineUa fimila Murdoch & Suter 3. 

„ kebescens Murdoch & Suter .... 1. 

Epideira (1, p. 515) nodilirata (Murdoch & Suter) .... 3. 

Phenatomu (1, p. 515) novae-zelandiae (Reeve) .... Common. 

* „ {Oryptomella) , (1, p. 516), n. sp Common. 

Melatoma (5, p. 250) bticJianani maornni (Smith) .... Common. 
Wenestrosgrinx nemlis biGarinatus (Suter), (2, p. 254) 3. 

AsperdapUne dictyota (Hutton) .... .... Common. 

„ amo€7ia (Smith) .... Common. 

„ murrMa (Webster) 5. 

Eugobela afiiparana n. sp - .... 1. 

Pervicacia (I, p. 2B2) Jristis (Deshayes) .... .... 6 (worn shells). 

Act€07i craticnlatus (Murdoch & Suter) 4. 

Pupa alba (Hutton) . Common. 

Tornatina teiiuiUrata (Suter) .... 1. 

EMzorus nesentiis Finlay (3, p. 438) , 1. 

CylicbnclUi thetidis (Hadley) .... .... ■ 2. 

FMline constricta aui-iformis, Suter .... l. 

SCAPHOPODA. 

BemtaUtim nanum, Hutton .... .... .... , .... ' Very common. 

Pelecypoda- 

Nucutam belliila (A. Adams) ...... .... , .... ..... , 1 valve. 

Macoma hititoni (Smith) ..... .... .■ ...... " .... .... 1. , 

Mactra scalpellimi Reeve .... . .... .... .2 valves. 

Memocardium piilcJiellum (Gray) ’ ^... . . ..... l. 

Sasicava australis Lamarck' = (S. arctica (Linn.) of 

Suter) .... ■ ■ .... .... .... 1. : 

*Mr. H. J. Finlay is describing this species from elsewhere. 




Tra:xs. N.Z. 


Fig. 1 . — Zeradina o^lineri, n. sp. (Holotype) . 

Fig. 2~8yrnola crwwfordi, n. sp. (Holotype.) 

Fig. 3 . — Qolmea spiralis (A. Adams). (Protocoiicli.) 

Fig. i.—Turritella (zeacoJpus) aMparana, ii. sp. (Holotype.) 
Fig. 5 . — Aeneator attcmiaia, ii, sp. (Holotype.) 

Figs. B £LXid 7.-—Ruc/o'bela ahiparana, n. sp. (Holotype.) 


Fa re p. 29tj. 
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Zeradim o-dlmeri n, sp. (Pig. 1). 

Shell small, thin, elongate-ovate, dull white. Protoconch dome- 
shaped, rather large of 14; sm'ooth glassy whorls. Whorls 4|, sepa- 
rated by a deep suture. Spire a little higher than aperture, with con- 
vex outline. Sculpture consisting of exceedingly fine and numerous 
regular spiral striae, indistinctly reticulated by fine and close thread- 
like axial growth-lines. Aperture narrowly ovate, angled above and 
bi'oadly rounded below. Peristome thin, continuous, separated from 
parietal wall. Outer lip fiexuous, retractive below suture for a short 
distance, forming a broad shallow sinus, then protraetive below 
centre of whorl. 

Height 4.5 rn^rn. ; diameter 1.4 mm. (holotype) 

■ „ 4.0 mm.; j, 1.0 mm. (paratype) 

Holotype and 4 paratypes in Author’s collection, Auckland. 

Remarks : Closely related to Odhner’s Fossarus ovatiis (13, p. 18) 
but differs from that species in being much larger and yet propor- 
tionately narrower with a slightly taller spire. Odhner ’s P, produc- 
his (13, p. 19) is also a related species. 


Turritella (Zeacolpus) ahiparana n. sp. (Pig. 4;. 

Shell moderately large, elevated, many-whorled, spire with a 
single strong, smooth, spiral keel. Protoconeh of two smooth rounded 
whorls. W^horls 14. First post-nuclear whorl starting with a sharp 
angle at middle, rapidly developing into a strong spiral keel, which 
increases in size and becomes lower down in succeeding whorls. With 
exception of a second keel on base, proceeding from suture the only 
remaining sculp ttire consists of veiry fine and uniform spiral striae, 
which covers the whole of post-nuclear whorls and base, with excep- 
tion of keels, which are smooth and rounded. Aperture subquadrate. 
Outer lip thin and sharp with broad shallow rounded sinus. Colum- 
ella vertical, thin. Parietal wall with thin spreading glaze. Colour, 
dull reddish-brown ; protoconeh, first post-nucear whorls, spire, and 
basal keels lighter; base slightly darker. No colour-pattern or mottl- 
ing. Height, 23.25 mm.; diameter, 7 mm. (Holotype). 

Holotifpe and many paratypes in author’s collection, Auckland. 

Remarks: Turritella pagoda Keeve, is the closest related species, 
which, however, differs in having a second spiral about half the 
strength of the main keel, at upper third of whorls. The main keel 
is not neaii}^ so prominent as in aliiparaTva. The colour pattern of 
pagoda (reddish-brown streaks on a pale ground), is entirely want- 
ing in aliiparmiay which is uniformly duU reddish-brown. 

Although ahiparana was extremely common in this dredging it is 
apparently quite local in distribution as I have not found it in any 
other northern dredging. 


Symola crawfordi n. sp, (Pig. 2). 

Shell small, elongated, smooth and polished. Whorls 8 plus a 
heterostrophe, sinistral, convoluted protoconeh of 24 whorls, with a 
horizontal axis. Colour white. Surface of shell appearing smooth 
and polished hut showing under microscope extremely fine spiral 
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striae. Spire high 3^ times height of aperture, outlines slight, 
body-whoii roniicied at periphery. ’Suture deeply impressed. Aper- 
ture elongate-ovate, angled above and narrowly rounded below. 
Outer lip tHii and shall). Columella vertical, slightly arcuate mth 
small plait above. Base rounded with slight umbilical chink behind 
coliimellar fold. 

Height, 5.25 nini. ; diameter, 1,45 nun. 

Holotype in writer -s collection and one paratype in collection 
of Mr. W. La Roche, Auckland. 

Remarks : Closely related to S. lurida (Suter) from off Cuvier Id. 
in 38 fathoms. Prom craicfordi nov, lurida differs in having whorls 
faintly convex in outline and more rapidly increasing, protoeonch 
of but one .globose whorl and protoeonch plus 7 adult whorls in a 
length of 6 mm., whereas cratvfordi has 8 adult whorls plus proto- 
conch ill 5.25 nun. Named in honour of Mr. D. Crawford who secured 
the material on which this paper is based. 


Colmsea spiralis (A. Adams). 

As a sjuionym of this species E. A. Smithes Columharkim suteri 
(15 p. 87) should be added. 

A fine series of G. spiralis were represented in the Ahipara dredg- 
ing, ranging from Juveniles of 3 whorls up to perfect fresh adults. 
Unfortunately the soft parts were not preserved by the collector. A 
speeiineii of 6 whorls agrees in every particular with Smith's descrip- 
tion of his Golmnhariimi suteri, founded on a single example of 6 
whorls, and also with the specimen ascribed to this species by Miss 
Mestayer from 98 fathoms of Big King Id. Three Kings Id. (10 p. 
126), The exact generic place must remain in doubt until the radula 
of spiralis is known as the shells of Columharium and Goluzea (Pusi- 
nus) are remarkably similar. 

Lieut.-Colonel A, J. Peile has published (Pro. Mai. Soc. XV., 
1922 pp. 18, 19, fig. 1) a new figure of the radula of Golumbarnim. 
He mthdraws the genus from the Tnrridae and refers it to the Raclii- 
glmsa near Miincidae. ~ 

The figure (fig. 3) represents the protoeonch and first post -nuclear 
whork of an Ahipara specimen. 


Aeneator attemiala n. sp. (Mg. 5). 

Shell moderately large, solid, elongate, fusiform, whorls lightly 
convex, spire and canal produced. Protoeonch rather siiialL of 2-1 
smooth rounded whorls. Whorls 8 rapidly increasing. Spire tall, 
almost equal to height of aperture plus canal. Outline of whorls 
lightly convex but with a shallow depression just below upper suture, 
body-whorl inflated at middle. Suture deep, appressed. Post- 
huclear sculpture, continuing over : base and canal, ■consisting of 
numerous finet spiral cords (14 cm' penultimate - whorl) with single 
fine spiral thread in each intercostal space. First 2-J post-nuclear 
whorls with strong, close, rounded axial costae, absent on succeeding 
whorls, the only axial sculpture being fine flexuons growth-lines. 
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Aperture ovate, produced below into rather long open canalj cni*ved 
sliglitly towards left. Peristome discontinuous. Outer Ip strong, 
iiexuous, Urate within, with, a broad^ shallow sinus extending from 
just below suture to periphery. Inner lip with a linear denticle 
marking off anterior canal. Columella concave, covered with rather 
thick callus separated from body- whorl by a groove running right 
to extremity of canal. Outer lip of canal broken aw^ay in holotype, 
the only known specimen. 

Holotype in author’s collection, Auckland. 

Height, 53 mm.; diameter, 20.5 mm. 

Remarks: This species is quite distinct from the Castlecliff A. 
marslialli Murdoch (12 p. 159), which also occurs recent. A. attenuafa 
differs from marslialli in having a proportionately much taller spire 
with whorls not so inflated hut more finely sculptlired with more 
numerous spiral cords, also’ with axial sculpture nearly obsolete, con- 
fined to the first two or three post-nuclear whorls only. 


Ancilla (Baryspira) novae-zelandiae Sowei'by. 

The average height of this species is 8 or 9 mm. Occasional 
specimens from deep water in northern parts of New Zealand attain 
almost double this height. A series of 26 specimens were obtained 
in the Ahipara dredging, of which number only six were 9 nun. or 
less in height. The two largest were 16.5 mm. (height) x 7.5 mm. 
(breadth) and 16.75 mm. x 8 mm. respectively. 

Excepting the much larger adult size there are no differences 
on shell charaeters betAveen these large forms and the smaller typical 
species. Ancilla australis is subject to similar discrepancies in adult 
size according to habitat, and also Ancilla ^nucronata^ the average 
height of which is about 30-40 mm. I have a specimen of this latter 
species from Mount Mauiiganui, Bay of Plentj^, measuring 60 mm. 
in height. 

The spire-callus is also extremely variable in the genus. Several 
of the large A. novae-zelandiae from the Ahipara dred^ng have 
great swollen spires exceeding in width the maximum diameter of 
their respective body whorls. 


Rugobela (3, p. 514) ahiparana n. sp. (Pigs. 6 and 7). 

This shell is temporarily ascribed to Rtigohela ioT lack of a better 
location. A single imperfect specimen wus obtained, complete enough 
to furnish a recognisable description of the species, but hardly suffi- 
cient for founding a new genus. 

Shell small, narrowly fusiform, thin. Protoconch.of 2| smooth, 
white, globose whorls. Whorls 54, lightly convex, rapidly inereasing. 
First post-nuclear whorl with indistinct spiral scnlpture and faint 
axial growth lines, following whorl with six distinct spiral riblets, 
the lower three closer together than upper three; penultimate whorl 
with about 20 riblets; body whorl wi-^ ’sculpture only faintly indi- 
cated, except eight stronger spirals on base, with ehamieUed inter- 
stices, and the first few from the upper suture, similarly channelled 
but not quite so deeply. Basal sculpture stopped by fascicle. AH 



300 


Trcmsactions. 


post-mickar whorls crossed by faint, flexuous, irregular, axial growtli- 
lines, most eoiispiciioiis on base and faseiole. Spire same height as 
aperture. ' Aperture high and narrow with a short, broad open canal. 
Outer lip broken. Columella vertical, eiirved forward slightly at 
base. Parietal wall smooth, convex, slightly excavated. Faseiole 
rounded, imbricated by growth lines. Colour pale buff, with an 
indistinct, broad peripheral and a basal band of a slightly darker 
colour. 

Height, 8,25 mm. ; diameter, 3 nim. 

Holotype in author's collection, Auckland. 
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Descriptions of the Immature Stages of some 
New Zealand Crane-flies : Part 1. 

By J. Speed Rogers, University of Florida, GainesviUe, 

Fla., U.S.A. 

( Coinnximicated by A. L. Tonnoir, Cawthron Institute, Nelson.) 

[Read before the Nelson Philosophical Bociety, Beptemler, 1927; 
received by Editor, 29th September, 1927; issued separately, 

8th Nove7nber, 

Through the kindness of my friend, Di\ C. P. Alexander, of 
Amherst, Mass., I have received an important collection of immatiire 
stages of New Zealand crane-flies. These larvae and pupae were 
sent to D'r. Alexander by Messrs. Tapely, Gouiiey, Harris, Highway, 
Campbell, and Lindsay of New Zealand, who, in the majority of cases 
had reared a part of the specimens and so made identification of the 
larvae and pupae possible. The identifications of these reared iinagos 
are due to Dr. Alexander. I wish to express my gratitude to Dr. 
Alexander and the several New Zealand entomologists named above, 
for the opportunity to study this welLpreseiwed and valuable mate- 
rial, which includes larvae and pupae of several genera W'hose imma- 
ture stages ^vere unknown. 

The present instalment of these descriptions is concerned with 
the identified immatures of the genus Macro^nastix Osten Sacken, one 
of the genera wdiose larval and pupal stages remain undescribed. 


Macroimstix albistigma Edwards. 

The Egg. 

Length, 0.7r5 mm. ; diameter at midlength, 0.45 nun. Form short, 
rounded elliptical. Chorion rigid, tough, unsculptured ; in alcoholic 
specimens, dull brownish black, the smooth surface rather opaque. 

The Larva.. 

Length, 16.5-20 mm. *, diameters of the 2nd abdominal segment ■ 
dext'ro-sinistral, 6-6.5 nmi.; dorso-ventral, 5 mm. Form robust, mod- 
erately flattened dorso-ventrally, oval in cross section. Body thickest 
ill region of first three abdominal segments; thoracic and posterior 
abdoininal segments of about equal depth and breadth; anterior and 
posterior extremities blunt. 

Colour (alcoholic speeimens), a dull cinnamon-buff, somewhat 
darker on dorsum of. thorax. Integument opaque, leathery, tough; 
bearing an even, moderately dense, growth of minute hairs nearly 
concolourous with integument. Setae small, weak, inconspicuous ; 
when broken the setigerous punctures hardly evident. The abdomina! 
somites are divided into anterior and posterior annuli, the former with 
several transverse wrinkles across dorsum, the latter somewhat the 
longer and more smooth. Abdominal segments 7 and 8 with a caudo- 
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laterally directed; fleshy tubercle at each caudodateral margin. (Those 
of segment 8 shown in fig. 6), Segments 5 and 6 liaTe very minute 
tubercles in the same positions. 

Spiracular disk dorso-eaudaL When expanded (fig. 7) occupy 
dorsal half of caudal aspect; when contracted (fig. 6) visible only as 
a transverse dorsal slit at about two-thirds the length of 9th abdominal 
segment. Of the six lobes borne by disk, the ventral pair are very large 
and fleshy, almost fused in median line; their apical margins with 
brown, chitinized lines. Wlien disk is expanded the faces of ventral 
lobes are at right angles to vertical face of disk proper and form a 
horizontal shelf whose area is equal to that of disk. In contracted 
condition the faces of ventral lobes are turned upward to a nearly 
vertical position, concealing spiracles and face of disk, and in this 
position the fleshy caudo-ventral faces of ventral lobes form a tumid 
caudal end to the larva. From the middle of the caudo-ventral face 
of each lobe is borne a small, cylindrical, fleshy papillus. The disk 
proper is sub-quadrangular, the long dimension of quadrangle, dex- 
tro-siiiistTal. The nearlj" circular spiracles are dark brown, their 
centres a dead black ; they are separated by about once and a half 
times diameter of one spiracle. The slender, conical, dorso-lateral 
lobes project dorsad from dorso-lateral angles of disk and at about 
mid-length turn abruptly laterad; the caudal face of their bases has 
a chitinized, faint brown line. The paired dorso-median lobes are 
very small, rounded, chitinized projections to either side of dorso- 
median line. From cephalic surface of each arises a small, fleshy, 
conical papillus that projects dorsad well beyond lobe itself. Save 
for the spiracles and chitinized areas noted, disk is coneolourous with 
rest of abdomen. 

The anal gills have the form of a broad circuni-anal ring that is 
radiall}" wrinkled, and are opaqne white save for a dark brown, chit- 
iiiized outer portion. When gills are retracted only this chitiiiized 
outer portion is visible. Apparently the gills serve as an organ of 
locomotion. 

Head capsule (fig, 1), broad, massive, compact, heavily cliitiii- 
ized. Length, 3.5 mm.; breadth, 2 mm.; great’est depth (mid-length 
of lateral plates) , 1.3 mm. Prefrons a long narrow triangle, its 
slightly concave base forming anterior margin, posterior apex slender, 
elongate; anteifior two-thirds heamly chitinized, dark brown. Lateral 
plates mussel- valve-like in shape; anterior three-quarters and entire 
margin heavil}’ chitinized, dark brown ; the centre of posterior quar- 
ters membranous, yellowish brown, ventro-mesal anterior margins 
projecting to form the bars of mentum, toward lateral angles of dor- 
sal cephalic margins with a single stout, long seta. Cl^qpeus shallow 
crescentic, chitinized, dark browm ; eephalo-lateral horns with a single, 
erect, hrovmish yellow seta. Labrum epi-pharynx rectangular, almost 
square; a transverse groove caudad of its cephalic margin; back of 
this ^oove the surface is slightly depressed, saueer-like, conspicuous 
whitish yellow ; anterior to groove with eephalo-lateral margins ehit- 
inized, dark brown, hearing numerous long, stiff hairs and a pale 
slender papilMs-like rod, the median cephalic portion emarginate. 
Antennae with first joint stout, cylindrical, dark brown except for 
yellow apex ; 2nd joint minute, elongate oval, yellowish white. Man- 
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1. Head capsule of larva, Macromastrix alMstigma Edw. 

2. Mandible of larva, M. alMstigma Edw. 

3. Hypopbarynx of larva, M. alMstigma Edw. 

4. Mentura of larva, M. albistigma Edw. 

5. Maxilla of larva, M. albistigma Edw. 

6. Ninth abdominal segment and contraeted spiracular dish of larva, 

from above, If. albistigma Edw. 

7. Expanded spiracular disk of larva, caudal aspect, if. albistigma Edw. 

8. Pronotal breathing horn of pupa, M. albistigma Edw. 

.9. Pupa of if. albistigma Edw'., ventral view. 
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dibles (fig. 2) stoiitj heavily chitiiiized; three blunt, cyliiidricaL 
apical, teeth, median tooth the largest and curved , slightly mesad; 
a minute elevation at the base of dorsal tooth; dorsal iiiargin near 
base of mandible, rounded, protruding, the crest of this protuber- 
ance miiiiitely ereiiate; remainder of mandible, smooth, the edges 
rounded ; a pair of long setae borne from a comnioii pit on proximo- 
lateral angle of ventral face. Prostheeal appendage a long, hairj’' 
papilliis with, a tuft of longer, yellov" hairs at its apex. Maxillae 
(fig. 5) smaller than niandibles, flattened, selerites distinct. Gardo 
large, sub-qnadrangular, a pair of long, erect hairs borne from a eom- 
111011 depression near middle of its anterior ventral face. Stipes a 
short, thick cylinder, slightly dilated distally, its proximal niargiii 
very oblique ; apically it bears a prominent, conical palpal joint and, 
just before apex,” a long stout seta that curves toward tip of palpus. 
Outer lobe short and stout with a pair of setae from a common pit at 
base of ventral surface; the rounded apex with a dense growth of 
yellow hairs and, on inner surface, a small chitiiiized cone. Inner lobe 
smaller, flattened triangular, and bears a small tuff of hairs directed 
meso-cephalad. Meiitiim (fig. 4) broad, prominent, barely constricted 
back of bases of lateral teeth; median tooth long, projecting ; to either 
side three lateral teeth, smaller and flatter than median tooth ; caudal 
cleft extends cephalad to a point opposite bases of second lateral 
teeth. Hjqiophaiyngeal plate (fig. 3) narrow, anteriorly with a tri- 
angular median tooth and a pair of broad, incompletely double lateral 
teeth. 


The Pupa (Figs. 8, 9 and 11). 

Length, 17-19.5 mni. ; diameters at base of wing-pad: dextro- 
sinistral, 3.,5 mm. ; dorso-ventral, 3.7-4 mm.; width of 5th abdominal 
segment’, 5-5.5 mni. 

Form cylindrical in the thoracic region, the head irregularly 
conical, the abdomen flattened dorso-ventrally, markedly so in the 
pleui'al region. 

Colour (alcoholic specimens) : the older pupae dark brown save 
for the pronotal breathing-horns, the st'igmia region of the wing-pads; 
and the central portions of the basal abdominal segments which arc 
yellow or orange yellow; in the younger pupae the yellow is iniicli 
more extensi%^e, the bro'wii restricted to margins of selerites, eyes, and 
face. 

Head terminating anteriorly in a large, blunt, irregularly conical 
tubercle, ventro-eephalic face of this tubercle sculptured with transverse 
chitiiious ridges. The antennae; arise immediately veiitrad to base of 
eephalie tubercle, the space separating their basesmarrow; they curve- 
fii'st doread along bases of tubercle, then eaudad around eyes to terni- 
inate at a little less than a fourth the length of the wing-pad. Each 
antennal base is ornamented with several prominent, acute, conical 
points ; of these the middle pair is the largest, wholly chitinized, dark 
brown, their apices slightly divergent; the luembers of the next pair 
are small, slightly eaudo-lateral tb the first; the third pair is inter- 
mediate in size, their bases laterally compressed. Cheeks flattened, 
their caudo-lateral margins projecting as acute lobes. Front moder- 
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ately broad. : Labruin. large, ifs surface broadly eonvex, with a small 
rounded elevation bearing two chitinized points near its mid-proxi- 
inal point ; bluntly constricted before apex wliich ends in an obtuse 
point. Labial lobes barely eontignons medially, roughly snbquadrale. 
Maxillary palpi elongate, narrowing to acute tips; they extend along 
ventral margin of cheeks to antennal sheaths where they bend caiidad 
and extend for a short distance contiguous and parallel to antennal 
sheaths. 
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10. Pupa of M. dicJiroitJiorax Alex., ventral view of anterior end. 

11. Diagram of spine arrangement of fifth abdominal segment of pupa 

of M. alhistignia 

12. Diagram of spine arrangement of fifth abdominal segment of pupa 

of M. dicliToithorax Alex. 

13. Diagram of spine arrangement of fifth abdominal segment of pupa 

of M. Uiittoni Edw. 

14. Diagram of spine arrangement of fifth abdominal segment of pupa 

of If. atridOTsum Alex. 


Prothorax rather long, its apical margin with a broad, median 
V-shaped emargination. Pronotal breathing-hoxms (fig. 8) elongate 
(length, 2-2.5 mm.), cylindrical, their bases widely separated; save at 
apices, the surface distinctly corrugated; apices rounded, smooth, 
divided into hemispheres by a shallow, terminal incision. Between 
the level of the pronotal breathing-horns and the cephalic margin, the 
pronotum hears two pairs of widely separated minute tubercles, their 
margins chitinized and minutely crenate. 
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Mesoiiotum slightly gibbous, smooth, without ornamentation. In 
some pupae the Y-suture of the adult is slightly indicated- Wing-pads 
ext eliding to the anterior end of the third abdomiiiai segment. Iii 
older pupae a large, white stigmal area is conspicuous. The tarsal 
sheaths end at markedly different levels ; prothoracic tarsi end oppo- 
site the posterior annulus of the 5th abdominal segment; inesothoracic 
tarsi end opposite the same region of the 6th segment ; the slightly 
longer mefathoraeic tarsi end at anterior end of 7tli segment. In 
specimens with curved abdomens the position of the tarsi relative to 
the abdominal segments may be shifted. 

Abdominal segments 2 to 7 are divided into distinct basal and 
distal amiuli. Yentrally the basal annuli are unarmed, the distal 
annuli bearing four acute, curved, chitiiiized points, a pair to either 
side of the tarsal sheaths. Dorsally the basal annuli are unarmed, 
the distal annuli with a transverse row of chitinized points at distal 
margins. These points range in number from 16 (segments 2 and 3) 
to 8 (segments 6 and 7). In pleural region basal annuli have a 
single, long, curved, chitinized point ; distal annuli a group of tliree 
similar points. Segment 8 bears a circle of 6 large conical tubercles, 
chitinized toward apices. Cauda of female with sternal valves short, 
straight, hardly projecting beyond the rest of segment; tergal valves 
'well dorsad of ventral, small, rounded, separated medially. Above 
dorsal lobes is a group of three conical tubercles. 

Described from larvae taken from rotten log oi Eucaly phis 
gloholiiSy G-ovenor’s Bay, New Zealand, Nov. 28, 1922, and from 
pupae reared from this lot of larvae by Mr. J. F. Tapley. Other lots 
of material of this species were from Governor's Bay and from Ric- 
earton Bush, Christchurch. 

Macromastix dichroithorax Alexander. 

The Pupa (Figs. 10 and 12). 

Length, 15-16 mm. ; diameters at base of wdng-pads : dextro-sinis- 
tral, 2.5 mm. ; dorso-ventral, 2.5 mm. ; breadth of 5th abdominal seg- 
ment, 3 mm. Form cylindrical, rather slender. 

Colour (alcoholic specimens), an almost uniform ehestiiut-browm 
save for transverse bands of bimwnish yellow on the abdominal ser- 
gites and steniites, and the pleural region of the abdomen light 
hrowui. 

Head with a prominent, bluntly conical cephalic tubercle ; sur- 
face of this tubercle roughened with transverse chitinous ridges and 
bearing on latero-dorsal faces two pairs of very small secondary 
tubercles. Antennae arising from slightly dilated bases at ventro- 
iaterad margins of cephalic tubercle and ending a short distance 
beyond bases of wing-pads. Cheeks with their ventro-laterad angles 
projecting. Labrum markedly convex, proximal margin abruptiy 
elevated, with transverse wrinkles whose crests are chitinized. Labial 
sheaths elongate, mesal ends rounded, barely contiguous. Maxillary 
palpi tapering evenly to slender apices gently arcuated 'where they 
cross the knees of prothoraeie legs, to end in contact with antennal 
■ sheaths. : 
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Proth-orax rather elongate dorsally. Cephalie margin witli a 
deep U-shaped median notch and rounded lateral angles whose sur- 
faces are slightly tumid. Pronotal breathing-horns yellowish, 0.9 
niin. long, slender, cylindrical, somjewhat constricted at' bases; sur- 
faces corrugated almost to tips which are faintly bisected. 

Meson otum with fine furrow-like, transverse ridges that* are most 
marked on dorso-lateral ^ angles of prescutellar region. Wing-pads 
reaching to caudal margin of 2nd abdominal segment. Tarsal sheaths 
ending opposite^ 5th abdominal segment : prothoracie at' cephalic mar- 
gin, mesothoracic opposite basal annulus, nxetathoraeic opposite cau- 
dal margin of distal annulus. Metanotuni narrowly ridged along 
cephalic margin. 

Abdominal segments 2 to 7 divided into distinct basal 
and distal _ aminli, sub-equal in length. On dorsum the 
basal annuli are unarmed; distal annuli bearing at mid- 
leiigth or slightly beyond, mid - length, a row of small, 
chitinized points that curve caudad. On segments 2 and 3 
the point's are 14 in number; on segment 4, 11 ; on segments 5 and 6, 
10 ; on segment 7, 8. In pleural regions each basal annulus and dis- 
tal amiulus of segment 2, bears a single, large, chitinized point, curved 
caudad at mid-length, distal annuli of segments 3 to 7 bear twu such 
points. The st’ernites have basal annuli and distal anniih 2 to 5 un- 
armed ; distal annulus of segment 6 has a single curved point at either 
side of median line, and that of segment 7, a row of 4 such points, 
two on either side of median line. The lobes of segment 8 acute, tips 
chitinized, bases dilated. Cauda with lobes tipped with acuminate 
cliitinous spines. 

Described from a lot of 14 pupae labelled, Canterbury, New’ 
Zealand.’^ 


Macromastix huttoni Edwards. 

Pupa Skm (Fig. 13). 

Length, 14.6 mm.; diameters at base of wing-pads : dextro-siiiis- 
tral, 2.9 mm. ; dorso-ventral, 2.5 mm. ; breadth of 5th abdominal seg- 
ment, 3 mm. Form appmximately terete. The '^skin^^ with a yel- 
lowish-brown tinge, deepening to browui on coxae, labrum, mouth 
part’s, and margins of sclerites. 

Cephalic tuber ele evident, although split loiigitudinally by the 
emergence of imago, its surface lined with minute transverse wrin- 
kles ; a pair of small, relatively smooth secondary tubercles on dorsal 
surface. Antennal bases angulate; tips of antennae, if in normal 
position, would extend to slightly below bases of wing-pads. Sheath 
of labrum somewhat tumid, the transverse lines of its surface faint. 
Cheeks with the caudo-lateral angles projecting. Labial lobes scar eely 
contiguous medially. Maxillary palpi conical, tapering to slender 
apices that curve eaudo-laterad to about reach antennal sheaths. 

Pronotal breathing-horns yellowish, 1.3 mm. long; flattened 
cylindrical, oval in cross-section ; surfaces corrugated ; tips shallowly 
cleft in their long diameter. Wing-pads ending slightly before cau- 
dal margin of 2nd abdominal segment. Tips of tarsal sheaths oppo- 
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site 4th abdoiiiinai segment'; protlioracic opposite basal aiiiiuliis, tiie 
nearly level iiieso- and iiietathoracic tarsi ^opposite distal aiiiiiiliis. 

Abdominal segments 2 to 7. divided into distinct basal and distal 
aniinlij the latter slightly less than twice length of the former. ^ On 
dorsum, basal aiiniili unarmed ; distal aiiimli with a row of from 
about 12 (segment 2) to 8 (segment 7) small caudally curved,, chit- 
iiiized points at a little beyond inid-lengtli. In pleural regions l)asal 
annuli have a single, slender, long, curved, eliitinized point, very 
small on segment 2 ; distal annuli bear two siicli points. The sternites 
have basal annuli unarmed; distal annuli also unarmed save for a 
single -small point in median line of segment 4, a similar but larger 
point on segment 5, a row of 7 points on segment 6, and a row of G 
larger points on segment 7. Segment 8 with the six lobes acutely 
pointed, their bases sontewdiat thickened. Lobes of eaiida small, blunt, 
save for a pair of large, pointed dorso-niedian lobes and a smaller 
pointed lobe just laterad of each dorso-mediaii lol^e. 

Described from a single pupa skin (female) labelled, Hatelied 
out Feb, 2, 1924, Oliakiine, 'Wellington/’ (T. R. Harris). 


Macromastix atridorsum Alexander. 

Pupa Skin (Fig. 14).' 

Length, 11.2 mm. ; cliaineters at base of wing-pad: dextro-sinis- 
tral 2 ima . ; dorso-veiitral, 2 mm,. ; breadth of 5th abdominal segment, 
1.7 mill. Form slightly conical, thickest at base of wing-pads, from 
there tapering slightly to caudal end. Colour of pupa skin dark 
broivii. 

Cephalic tubercle scarcely evident (this may be due to its being 
entirely split), smooth, ■without secondary tubercles. Antennae very 
short, not reaching the bases of the vuiig-pads. Caudo-lateral angles 
of the cheeks acutely projecting. Labrum very faintly sculptured, 
apparently little or not at all tumid. Maxillaiu' sheaths similar to 
those of M. liuttoni but shorter and more slender, scarcely reaching 
antennal sheaths. 

Prothoracic breathing-horns brownish, 0.6 mm. long, surfaces 
corrugated. Wings extending to cephalic margin of 3rd abdoniinal 
segment. Tips of tarsi opposite distal annulus of segnieiit 5; the,. pro- 
thoracic, at cephalic margin ox annulus,- the fXlnio-st even nieso- and 
iiiet'athoracic tarsal tips at caudal end of annulus. ■ , - 

Abdominal segments 2 to 7 with distinct basal and distal annuli, 
the latter somewhat, the. longer. Dorsum- with basal annuli iiiiariiied ; 
■distal annuli with a transverse .caudal rovr of from 14 (segment 2) to 
8 (segiiietit A),, minute, , chit inized- points. The pleural regions with 
basal . .annuli bearing a, -single, . ■' ehitinized point ;. distal aiiiiiili with a 
group^of one larger and. two smaller points. The steniit'es with basal 
and distal ^annuli unarmed save that distal aiinuliis of segment 7 
bears a pair of widely-separated, curved points at about mid-length. 
The lobes of segment 8 acutely pointed, arcuated through 90 degrees. 
Cauda with lobes slender, tips acuminate, ■ curved, ehitinized. 
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Described from the pupa skins of two males. The pupae were 
taken from leaf mould by Mr. T. R. Harris, at Ghakune, Wellington, 
The imagos emerged October 20, 1924. 

In addition to the larva and pupae described above, the collection 
contains several vials of unidentitied larvae that belong, without 
doubt, to tlie genus Macronmstix. Some of these are ahiiost ceriainly 
M, alhistigma Edw., the others belong to two unknowm species. The 
larvae of three species and the pupae of four are, no doubt, iiisuffi.- 
cieiit to permit an attempt to characterize the immature stages of so 
extensive a genus as Macromastix or a comparison with the inimature 
stages of Tipnla, wriieh are still most imperfectly kiiowui. Certainly 
the innnat'ure stages of MacromasUx seem as close to those of Tipula 
as Avould be expected from a consideration of the imagos. The most 
striking, though not necessarily absolute, differences, judged from 
the present material, appear to be: The larvae of Macra^nastix with 
anal gills un-lobed, ring-like; the disproportionately large ventral 
lobes of the spiracular disk, with their tumid, fleshy caudo-ventral 
margins ; the slight development of setae on the body segnients ; the 
niucli stouter, blunter body form, with a more marked tendency to 
.subdivision of the body into annuli ; and, possibly, the form of the 
hypopharjmx. In these characters the ttvo unknown larvae resemble 
Jf. alhistigma Edw., as they do in the general structure of the head 
capsule, but they show a much more Tipula like form of antennae and 
mandibles than does M. alhistigma. The knowm pupae of Macrommiix 
appear to agree in showing the following differences from Tipula: 
The pronotal breathing-horns equal ; a transversely sculptured 
cephalic tubercle; the surface of the lahrum tending to be tumid and 
sculptured with transverse lines (slight in M. atridorsiim) ; the niaxih 
lar 3 ^ palpi not X'ecurved; lobes of the eighth abdominal segment six, 
tending to be grouped in threes toward the lateral sides of tlie seg- 
ment; and the relativel}" small caudal lobes. 

Judging from the specimens at hand, the separation of the laiwae 
or pupae of the species of Macromastix wrill not he more difficult than 
the separation of imagos. The three larvae before me show distinct 
and absolute differences in body form, spiracular disk and especially 
in the form of the lahrum, mentum, mandibles, antennae, and max- 
illae. In the pupae the ornamentation of the abdominal segments win 
easily separate the four species described, which also show distinct 
differences in size, shape, length of pronotal hreathing-horns, 
antennae, wing-pads and tarsal sheaths, and in the shape of the lab- 
rum aiid cephalic tuberele. 
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A Note on the Validity of the Proctotrypoid 
Genus Tanyzonus Marshall. 

By E. S. Gourlay, 

First Assistant Entomologist, Cawthron Institute, Nelson. 

lEead before the Nelson Philosophical Institute 27th July, 1927; received by 
Editor, loth August, 1927; issued separately, 

Stli November, 1927.} 

The Eev, T. A. Marsliall (1892) described a Belytid from New 
Zealand under tlie name of Tanysonus holitophilm. He based liis 
deseription on a male and a female specmieii reared from tbe New 
Zealand glow-wnrm Araclinocampa {Bolitopliilii) Imninosa Sk. w^'kich 
he received from Mr. G. V. Hudson, of Welling, on. Later (1892) 
he wrote a short article stating that Cameron adihsed him of having 
described the same insect as Betyla fxilva in 1889 rendering his (Mar- 
shalFs) description invalid. In 1898 Cameron confirmed this opinion. 

The most recent reference to T. 'boUtopliilae and B. fulva is made 
by Brues (1922), in which he expresses doubt of their identity. 

I am indebted to 'Mr. Hudson for the privilege of being able to 
examine a male and a female Belytid reared from the same batch of 
glow-worm larvae and identical with those sent to Marshall. It will 
1>e noticed that in MarshalTs original description of T. holitopMlae 
he records that he did not examine the abdomen ventrally; and later, 
in admitting the s;>’iionniy with B. fxilva, apparently still failed to 
examine his specimens for one outstanding generic character of 
Beixjla, viz.,, the presence of a large tooth below the petiole. 

Neither of Mr. Hudson’s specimens has any trace pf a tooth so 
situated, but as the other generic characters are so similar it is difficult 
to determine the identity of T. holitophilae with certainty until Cam- 
eron’s type is examined; as, however, the most careful examination 
of these specimens fails to reveal the essential characteristic of Betyla,. 
it would appear that T. holitophilae is a distinct insect. 
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Description of Two New Species of Marine 

Gasteropod. 

By C. E. R. Bucknill, L.M.S.S.A., Lend. 

lEead 'before tlie AucMand Imtitute, November Btli, 1B2B; received 'by 
Editor, 22 yicI June, 1921; issued separately, 

StJi Novembei\ 1921.^ 

(Plate 35). 

Family TURRITIDAE H. & A. Adams. 

Scrinum Hedley 1922. 

C, Hedley, Revision of the Australian Turridae. ” Records 
of the Australian Museum, vol. 13, No. 6, p. 258, 1922. 

Shell small, oblong, rounded at each end, whorls few. Protoconch 
low, dome-shaped. Colour yellow and brown, uniform or Yariegated. 
No differentiation of fasciole area. Sculpture of obscure radial ribs 
and faint spiral grooves. Aperture rather wide, smooth within ; sinus 
shallow, lip simple, canal short and wude, wuth an everted margin; 
columella concave and twisted. 

Type. Mitromorpha hrazieri Smith. 

8 fath. Watson Bay (type). 

'"To Scrinum I would also refer Bela neozelanic a Suter, from 
North N.Z.’’ (C. Hedley). 

Scrinum sandersonae 11 . sp. (fig. 1). 

Shell small, fairly solid, fusiform, polished. Sculpture consisting 
of strong rounded axial ribs, about twice breadth of intercostal spaces, 
extending from suture to suture on spire-whorls; on body-whorl not 
so prominent, and beco-me obsolete before reaching periphery; 15 ribs 
on body-whorl, 12 oh penultimate whorl. Pine unequally spaced 
spiral striations everywhere present, though less eonspicuous on outer 
curvature of ribs. Whorls 4 regularly increasing, veiy slightly angled, 
shoulders faintly concave, the dark colour stripe intensifying the 
turriculate appearance of spire. Base concave, a slight constriction 
at neck. Spire elevated, conic, a little higher than height of aperture. 
Protoconch flattened globose, of about one ivhorl, smooth; nucleus 
depressed. Suture lightly impressed and regular. ■ Aperture oblique, 
rather widely ovate, ehannelled above and terminating below in short 
open canal. Outer lip blunt, regularly convex, with shallow sinus 
at shoulder; hasal lip everted somewhat and hounded by thickened 
rounded edge. Inner Up narrow, defined by a more or less vertical 
furrow on outer side, and highly glazed. Golumella slightly arcuate, 
suh vertical. Colour uniformly pale fawn, deeper on base, with broad 
spiral stripe on shoulder, light brown on post-nueiear whorl and 
gradually deepening to dark brown, which further becomes a milky 
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tinge and finallj’ fades off as it approaches aperture. Operculum and 
rndmowii. ^ ,, ■, 

Diameterj '6.5 nun. Height, 12.5 mm. Angle of spire 40"! 

Holotype in Author's co'liectiGn.- ■ ■■•■ 

Huhitat, Mataiiri Bay, .Whangaroa. 

Reinurks : Mr. A. W. B. Powell,, ■who kindly compared this specie^s 
for me with other allied forms, writes to say that Sc^'inum 
neoz'elanim Suter, is a differently-coloured shell from sandersonae, 
proportionately narrower and with axial costae not extending above 
the shoulder." 

I have named this species in honour of Mrs. Sanderson of Totara 
North, Wliangaroa, who discovered it, and to whom I am much iii-^ 
debted for this and many other specimens on previous occasions. 


Mayena multinodosa ii. sp. (fig. 2). 

Shell large, rather thin, nodulous, with diseontinuous varices. 
Sc^ilpitire consisting of numerous fine riblets, becoming more pro- 
nounced and distant towmrds base ; e’veiu^diere crossed by fine growth- 
lines ; axial ribs lightly indicated upper wdiorls, about 9 between 
varices, and also 5 equidistant spiral ribs upon each whorl; strong 
tubercles present at points of deeussatioii; axials, spirals, and tuber- 
cles all tend to become obsolete at periphery of body- whorl. Strong 
varices present on opposite sides of shell, crossing whorls somewhat 
obliquely. They are ornamented with 5 strong transverse cords wdtli 
finer cords between. Each varix being attached at its upper end to 
whorl above, results in a perfect echeloned formation. Whorls 9 
regularly convex, base excavated at neck. Proioconch one and a-lialf 
smooth whorls, nucleus depressed. Aperture oblique, roundly ovoid, 
channelled above, by a strong quadrate tooth on parietal wall, and 
uppermost tubercle on outer lip. Outer lip broad and rather thin, 
presenting well-marked longitudinal groove, traversed by smaller 
grooves — indentations of the external cords ; inner margin denticulate 
throughout its whole length. Inner lip forming a thin plate below, 
thick in middle third, and above lost in thin callus. Gmal of medium 
length, outer border smooth, inner border bearing six well-defined 
teeth. Columella a little oblique, arcuate. Colour light brown, spiral 
sculpture a shade darker. 

Diameter, 83 mm. Height, 163 mm. Angle of spire 40°. 

Holotype in Author's collection. 

Hahitat. Cavalli Island, near Wliangaroa, in 25 fathoms. 

This species (four specimens) was secured recently by Mr, Eric 
Sanderson of Totara North, in cray-fish pots set in rocky grounds. 
Xenophalimn royana Iredale, a further addition to our New Zealand 
mollusean fauna, has also been taken in similar eircumstances in the 
same locality, the shells in each instance being introduced into the 
traps by hermit-crabs, Eupargunis novae zelandiae. 
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Descriptions of New Zeaknd Lepidoptera. 

By Edward Meyrick, B.A., E.E.S. 

[Read before the Wellington Philosophical Society, 1th September, iS37; 
received bqj Editor, 8th September, 1921; issued separately, 

IBth November, 1921.} 

I am once more indebted to the kindness of Mr. G. V. Hudson 
for the material of the following new species: — 

Caradrinidae. 

Aletia eucrossa n. sp. 

$ 36 mm. Head, palpi, and thorax grey-whitish mixed fiiscoixs. 

Porewings costa straight, ternien somewhat obliquely rounded, waved ; 
brownish-grey, basal two-fifths and a costal stripe suffusedly irrorated 
whitish, veins in disc suffused blackish-grey ; sub-basal line indicated 
by two straight blackish strigulae from costa; small oblique black 
spots on costa at and f, and a third between them; first and second 
lines curved, acute-dentate, xvhitish, edged black on veins, median 
shade obsolete; orbicular and reniforni near together, edged whitish 
suffusion, orbicular round, reniforni transverse-oblong, it’s lower edge 
'whiter; terminal area sprinkled whitish; cilia brownish-grey mixed 
darker, sharply barred wdiite. Hindwings grey, veins darker; cilia 
xvhite towards base whitish-ochreous. 

Waiulm, March (Phil. Shepherd, Waiuku School) ; 1 ex. 

Melanchra cyanopetra n. sp. 

$ 36 mm., 9 40 mm. Head, palpi, and thorax dark bluish- 

grey. Antennae 3 serrate, moderately fasciculate- ciliated. Abdomen 
grey. Porewings posteriorly dilated, termen bowed, rather obhque, 
waved; leather dark bluish-gi*ey ; first line posteriorly and second 
anteriorly edged by fine interrupted waved black lines or crescentic 
marks, second edged posteriorly by some black dots; median shade 
slender, hidistmct, dark grey, irregularly dentate; orbicular and 
reniforni of ground-colour, partially or hardly edged dark grey, orbi- 
cular round, reniform transverse, without white scales; elaviform 
obsolete; subterminal line slender, faintly pale or slightly wHtish- 
tinged, without perceptible teeth; cilia ^ey. Hindwings grey, some- 
what darker terminally, veins darker; cilia grey, tips whitish. 

Waiho Gorge, Pebruary, April; 2 ex, (Miss Castle.) 

Nearest M, omicron Huds., with similarly-formed fore'win^ 
(therefore less elongate than most New Zealand species of the genus), 
but distinguished by the peculiar bluish tinge, and absence of the 
small but 'well-marked elaviform of that species. 

Hydeiomexidae. 

ChloToclystis rufipellis n. sp. 

$ 21 mm. Head, palpi, thorax brown-reddish. Aiitennae 

strongly fasciculate-ciliated. Abdomen brown-reddish, a dark fuscous 
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sub-basal band. Forewings rather elongat'e-triangular, termen oblique, 
slightly bowed, hardly waved; red-brown; a curved fascia of obscure 
pale striae towards base; median band moderate, oblique darker, 
iufuscated, forming two darker costal spots at sides, preceded and 
followed by fasciae of obscure oehreous- whitish striae, anterior edge 
concave, posterior obtusely prominent in middle, slightly bisinuate 
on upper half ; subterminal line fine, whitish, waved-dentate, forming 
a small distinct white dot above tomus, and traversing two cloudy 
dark grey spots before middle of termen connected with termen by 
dark bars : cilia reddish-gi’ey, basal half obscurely barred dark grey. 
Iliiidwings rather narrow, termen irregular, rather deeply sinuate 
between 4 and 6 and broadly prominent from 3 to 4 ; brown-reddish, 
costal half greyish; a cuiwed post median fascia of pale oehreous 
striae, preceded by dark grey towards dorsnm ; subterminal line as 
in forewings; cilia browui-reddish, obscurely barred grey. 

Wellington, Gollaii's Talley, bred in September from pupa found 
amongst moss (Hudson) ; 1 ex. 


Oecophoridae. 

Trachypepla cjTphonias n. sp. 

$ 15 mm. Head ochreous-whitish. Palpi oehreous-wliitish, 

second joint dark fuscous except apex, terminal joint with t-vvo dark 
fuscous rings. Antennal ciliations 1. Thorax ochreous-whitish, 
shoulders fuscous. Forewings elongate, termen very obliquely 
rounded; purplish-fuscous, darker-sprinkled, costa suffused darker; 
an ochreous-whitish spot on base of dorsum ; first discal stigma formed 
of black and white raised scales, plical small, of black raised scales, 
beneath first discal, second diseal included in a curved transverse 
linear white mark edged wdth raised black scales; a minute whitish 
dot 0 X 1 costa before middle ; a suffused whitish triangular dot on costa 
beyond whence a very indistinct irregular curved series of unde- 
fined dots of blackish irroratioii runs to tomus : cilia greyish, with 
series of ochreous-whitish points. Hindwings grey, paler near base ; 
cilia ochreous-whitish, with faint pale greyish lines. 

Wellington, December (Hudson) ; 1 ex. Quite distinct from any- 
thing else. 

Hyponomeutidae, 

Zelleria po:rphyra:ula n. sp. 

$ 13 mm. Plead white', forehead and a lateral stripe on crown 

liglit fulvous, forehead sprinkled black. Palpi pale grey sprinkled 
biaek. Thorax dark bluish-grey, a central whitish streak, tegulae 
purple. Forewings narrow, costa arched towards pointed apex; 
bronzy-greyish-ochreous, slightly orange-tinged ; costal edge greyish- 
purple, with some scattered small black dots; sub-costal and median 
suffused greyish-purple streaks, confluent towards base and terminat- 
ing in an apical blotch, median interrupted by a whitish patch above 
tomus; suffused white dots on sub-costal representing discal stigmata 
and one on median obliquely before first discal representing plical; 
an irregular white streak above dorsnm from near base to middle of 
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wing, sprinkled or dotted black, dorsniii beneath this narrowly 
brownish-ochreous from base to tornns, dorsal edge towards base 
mottled black; a few white scales towards apex*, cilia bronzy-brown, 
on tornal area light greyish, tips round apex black, at origin of costal 
cilia some white scales. Hindwings light blnish-grey ; cilia light grey. 

Wellington, April, beaten from Podocctrpus totara (Hudson); 
1 ex. 


Plutellidae. 

Orthenches dictyarcha n. sp. 

S 19 mm. Head and thorax whity-brownish, face with a w^hitish 
bar. Palpi brown, apex of joints w^hite, terminal joint not longer than 
second. Forewings rather narrow, slightly dilated, termen straight, 
rather strongly oblique; 7 to termen; w^hite, veins and transverse 
strigulae dark fuscous, forming an irregular reticulation; five sub- 
triangular dark fuscous spots on dorsum from J to plical area 
suffused pale bronzy-oehreons above these; three very irregular 
oblique fuscous fasciae partially suffused dark fuscous on edges from 
costa at one-fifth, two-fifths, and three-fifths, terminated by plical 
suffusion; two dark fuscous spots on costa posteriorly, and a prae- 
marginal streak before lower part of termen ; cilia fuscous, a darker 
basal line, a w^hite spot below apex, tornal area partly suffused whitish, 
costal cilia white barred dark fuscous. Hindwings 4 — 6 rather 
approximated towards base; pale grey; cilia grey-whitish. 

Arthur ^s Pass, 3,000 feet, January (Hudson) ; 1 ex. The largest 
species of the genus. 


Lyonetiadae. 

In find that the genus Hieroxestis Meyr., hitherto distingiiished 
from Opogojva by the presence of rough hairs on crown behind the 
frontal fillet, is not tenable, passing insensibly into that genus both 
structurally and superficially. Therefore omoscopa Meyr., the type 
of Hieroxestis and an immigrant in New Zealand, and also miri- 
squanwsa Bntl. from the Kermadecs, must he referred to Opogona, 
But the genus AmpMxy'stis Meyr. must be revived for Jiapsimacliay 
on which it was founded. On examining the unique of this 
species, I regret to find that my original deseription, made some 26 
years ago, is very poor and unsatisfactory; the specimen was not in 
fresh condition, but admits of more adequate treatment, and I there- 
fore now redeseribe genus and species as under. 


AmpMxystis Meyr. 

Head smooth, a raised frontal fillet, behind it a thiii ridge of 
erect airs, face very retreating; tongue obsolete. Antennae nearly 1, 
scape (basal joint) moderate, swollen, without pecten. liabial palpi 
moderate, slender, smooth, second joint curved, sab-aEcending, ter- 
minal joint shorter, porreeted, obtuse. Maxillary palpi long, several- 
jointed, folded, filiform. Posterior tibiae with long hairs above. 
Porewings with apex down-turned, 1 b simple, 2 from beyond f, 3 
from f , 4 and 5 connate from angle, 6 and 7 stalked, 7 to costa, 8 
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almost connate witli 6, 9 approximated,. 10 from 11 from middle. 
Hindwings narrow-lanceolate, cilia 3 ; 2-4 remote, parallel, 5 and 6 
connate from apex of cell, 7 closely approximated at base. 

A, bapsimaolia Meyr. 

$ 14 nim. Forewiiigs gre;^dsh-oclireoiis, some scattered blackish 

scales on edges of markings; markings shining silTery-withisii, viz., 
a slender costal streak from base to apex, coiiflnent over central third 
with a broader siipramedian streak from base to f , where it is ter- 
minated b}’ an irregular transverse streak, a submedian streak from 
base to about and a dorsal line from base along termen to apex; a 
few blackish scales in a linear series in disc towards apex; cilia 
ochreous-wliitisli, on costa towmrds apex a blackish basal line. Hind- 
wings brassy-grey ; cilia greyish. 

ITellriigton. 


Tineidae. 

Tinea atmogramma n. sp. 

5 $ 12 mm. Head grey, face $ whitish. Palpi white, exter- 

nally dark grey except apex of joints. Antennae |, dark grey. 
Thorax blackish, tips of tegulae whitish, on each side of metathorax 
above a shining pellucid spot. Forewings elongate, apex pointed, 
termen very oblique; dark grey irregularly mixed and suffused black; 
an oblique obtusely angulated whitish stria near base, thick in $ ; 
three irregular angulated fasciae of two or three suffused white striae 
each, before and beyond middle and at f, slender and imperfectly 
marked in S , thicker and whiter in $ , first forming an irregular 
ivhite spot on dorsum, third forming a distinct white dot at tornus; 
several white dots on margin round apex: cilia gi*ey, dark grey 
median and apical shades, in ^ slight white dashes above and beloAv 
middle <xi termen and beneath tornus, in $ suffused wdiite niediaii- 
and tornal patches. Hindwings dark purplish-grey, an indistinct 
Mackish-sub-basal shade. 

Arthur^’s Pass, 3,000 feet, January (Hudson); 2 ex. Nearest 
argodelia, but does not show the clear white doiml spot of that species, 
the antennae much shorter (remarkably short for the genus), and 
. otherwise quite distinct. 
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The Male Genitalia of the New Zealand Plutellidae® 

By Alfred Philpott, Hon, Resear eli Student in Lepidopteray 
Cawthr on Institute, Nelson, 

[React tefore the^ Nelson PMlosopJiiml Society, 29th June, 1927; 
received l)y Editor, lOtJi June, 1927; issued separately, 

12tJi Novenhber, 1927.1 


Introductory. 

The Plutellidae are usually considered to form a fairly well charac- 
terized family, though Forbes {The Lepidoptera of New York and 
Neigh'bouring States. Cornell University Memoir, 68, p. 337, 1923) 
prefers to treat the group as a subfamily of the Hyponomeutidae. 
The New Zealand representatives are hut a fragmentary assemblage, 
but a study of the male genitalia shows that, on the whole, they 
exhibit certain well defined characters in common, and it is possible 
that the few striking exceptions may not have been correctly referred 
to the family. 

The New Zealand Plutellids comprise 27 species,- placed in 9 
genera. All but two of the genera are endemic and all but three 
of the species. The non-endemic species belong to the genus 
Plutella, two of which, P. sera Meyr. and P. psamniochroa Mejn?., also 
occur in Australia, the remaining one being the cosmopolitan P. 
maculipennis Curt., without doubt accidentally introduced. 

Usually the modifieation of the parts relative to the reproductive 
function extends to the eighth segment, sometimes to the seventh. 
In most instances the eighth segment is divided dorsally and ven- 
trally and forms a pair of lateral flaps, between which lie the genitalia 
proper. Such flaps are not to be confused with tlie coremata of 
Pierce {The Genitalia of the British Geanieiridae) ; they are not 
pouch-like, but the simple results, modified a little in shape, of the 
dorsal and ventral splitting of the segment. Another fairly general 
character is the presence of a pair of lateral hair sacs attached to the 
vinculum, A pencil of hairs, usually long, is set in a shallow mem- 
branous pocket, the brush lying horizontally to the plane of the body 
with the tips projecting beyond the apices of the harpes. Probably 
these pockets are evertihle so that the hairs, when functioning, are 
spread out in a radiating bunch. The harpes are, for the most part,^ 
entire and rather weakly ehitinized, the supporting parts of the eighth 
segment rendering heavy chitinization unnecessary. The gnathos may 
be present or absent, and in no case is there an elaborate Juxta. 

Plutella Schrank. 

A cosmopolitan genus, of which there are five species in New 
Zealand. Two of these, as noted above, are also found in Australia 
and one is the aceidentally introduced world-wide pest, P. mmuli- 
pennis Curt. 
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P. maeiilipenBis Curt (Fig. 1). 

Tile tegHm.eii is Tery small, coiisisting almost entirely of lateral 
pieces wHcli bend round and embrace tbe ami tube, being partially 
fused at their apices beneath though free and forming a pair of small 
mnnded lobes above. Yincnlnini fused with tegnmen, moderate, with 
large sacens. Jnxta a small plain folded plate. Aedeagns thin, 
rapier-like, entirely different from that of the other species. Harpes 
broad, entire, leaf-like, inner surface densely haired apieally and with 
a small patch, of stout, blunt erect spines near base ; outwardly they 
bear, near the centre, a tuft of soft long hair. Hair sacs normal. 

P. psammodiroa Meyr. (Fig. 2). 

Tegnmen small, Avith small Aveak uncus and narroAV lateral arms. 
Vinculum fused with tegumen, a strong caudal process and fairly 
long saccus. Giiathos a pair of thin processes with hairy apices, con- 
verging to meet on median line but not fusing; beneath these a flat 
quadrangular plate which is probably to be regarded as part of the 
gnatlios. Aedeagns moderate in length, rather thin, apicaUy dilated. 
Harpes large, entire, expanded apieally, densely clothed within with 
AA^eak hair on apical half. Hair sacs normal. 

P. sera Meyr. (Fig. 3). 

Tegnmen Aveak, uncus absent. Vinculum fused with tegunieu, 
narrow, Avith long thin saccus. Aedeagns long, moderately thick, 
cylindrical. Juxta absent. Harpes oblong, entire, inner surface 
thickly clothed on apical half Avith soft long hair and with a prom- 
inent central cone of shorter and coarser hair. 

P, megaiynta Meyr. (Fig. 4). 

The male genitalia of P. megaiynta — except for the eighth seg- 
ment and the hair sacs, which are of the normal generic type — are 
highly specialized. The tegumen, vinculum and harpes are 
solidly fused into a single strongly ehitinized piece within which lies 
the large curved and sharply pointed aedeagns. On the dorsal line 
the part wMch I take to he the remains of the harpes is open down to 
the base, where the anal tube protrudes; on the ventral line there is 
complete fusion except at the apex, where there is a A^-shaped cleft 
supporting the point of the aedeagns. No structures representiiig 
the gnathos or juxta can be made out, and the whole apparatus is a 
striking instance of specialization by reduction and fusion. 


Circoxena Meyr. 

Endemic and monotypic. The genitalia are highly specialized 
and depart widely from the ordinary Plutellid type. 

0:. Meyr, (Fig. 5,). 

Oenitalia very raiall. Tegumen broad, apex truncate, indented 
laterally just below apex. Gnathos a pair of elavate processes with 
roAA's of hackwardly projecting barhnles. Vinculum narrow, fused 
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Lettekij^g. 

<a€, aedeagus; at, anal tube; c, colon; ch, central cone of hair on harpes of 
Pliitella sera; de, ductus ejaculatorius; fs, fused genitalia of PltUella, 
megalunta; g, gnathos; h, harpe; hs, hair sac; juxta; ps, paddle- 
shaped scales on tegumen of Orthenches porpli^ritis ; s, saccus; sg, 
surgonopod; teg, tegumen; u, uncus; vin, vinculum; 7, seventh seg- 
ment; 8, eighth segment,) 

Pig. 1 . — PlutelUi macnlipennis Curt. A, male genitalia, lateral view. B, 
harpe, inner view. C, genitalia, ventral view. D, aedeagus. E, 
tegumen, lateral view. 

Pig. 2. — P. psammocTiroa Meyr.y A, male genitalia, lateral view, B, harpe, 
inner view. C, vinculum and tegumen, caudal view, D, aedea- 

. gus.-''..'. ■■ 

Pig. Z.—P, $era Meyr. A, male genitalia* lateral view. B, harpe, inner 
view. C, tegumen and vinculum, dorsal view, D, aedeagus. 
E, hair sae. 
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witli tegmiieii, lateral anns^. strongly angled, saccus small. Aedeagns 
hardly ehitinized, irregular, surrounded by a hood- like membranous 
structure witli a ehitiiious apex, possibly the modified niaiiiea. 
Hai’pes. simple, entire, leaf -like. 


Orthenches Meyr. 

The dominant Plutellid genus in New Zealand, containing twelve 
specdes. A few others are to be found in Australia and India. Unfor- 
tunately, material of only four species has been available for dissec- 
tion, the greater number being rare and poorl}^ represented in 
collections. In the four forms referred to surprising differences 
manifest themselves for meiiibers of the same genus. The hair sacs 
are absent in all the species dealt with. 


0 . giypharcha Meyr. (Fig. 6). 

All the organs are weakly ehitinized, Tegunien fused with vin- 
culum, forming a weak ring, slightly expanded dorsally where it is 
clothed with long hair ; saccus moderately narrow. Anal tube extend- 
ing far beyond tegumeii, half hidden in long hair. Gnathos absent. 
Aedeagns moderate, thrust well beyond harpes, anellus with dense 
hair on median portion directed obhquely backwards. Harpes weakly 
ehitinized, entire, deeply concave, especially towards base; a finger- 
like process on upper basal angle. 

0. similis Philp. (Fig. 7). 

Genitalia asjmietrieal in harpes and vinculum. Tegumeii fused 
with vinculum, uncus consisting of a pair of thin processes at dorso- 
lateral angles of tegumeii, their apices being angled downwards. 
Gnathos a pair of finger-like processes, bent dowuiwards but wuth the 
apices recurved and bearing a tuft of long hair. Vinculum with lat- 
eral arms narrow; saccus a large asjmimetrieal pointed concave plate. 
Aedeagus moderate,' swollen hasally. Harpes narrow, entire, the 
pointed processes from upper basal angles asymetrical (see figs.). 

0, saleuta Meyr. (Fig. 8). 

Tegunien ver^- small and weak, fused with broad U-shaped 
vineiiluni; saccus moderate. Anal tube projecting far beyond 
apex of tegunien. Gnathos absent, but probably indicated by a pair 
of slight processes carrying a few hairs. Aedeagus long, moderately 
stout, projecting beyond harpes. Harpes cleft into two widely-diverg- 
ing prongs, upper basal angles produced into long thin structures 
which project dorsally past aedeagus and are then rectangularly bent 
caudally, the apices resting betw’^een the paired eueulli. 

0. porphyiitis -Meyr. (Fig. '9). 

The eighth segnieiit is split on the ventral line only, the dorsal 
line having but a small indentation. Tegumen weak and narrow, 
dorsal part armed with long paddle-shaped scales. Anal tube long 
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Fig. 4.-— P. megalynta Meyr, A, male genitalia, lateral Yiew. B, genitalia, 
lateral view, eigktli segment removed. 

Fig. ^.-^Gircoxetia ditrocTia M^yx, A, male genitalia, lateral view. B, 
harpe, inner view. B, aedeagns, 

Fict, %.~—OrtTimclies glypfiarcM^ Meyr. A, male genitalia, lateral view. B, 
liarpe, and aedeagns, dorsal view. C, genitalM, ventral view. 

■ '■ B, aedeagns. 

Fig. 7. — 0, similis Philp. A, male genitalia, lateral view. Bl, left karpe. 

Br, right liarpe. C, tegumen and vincnlnm, dorsal view. B, 
aedeagns. 
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and firm, projecting well beyond the genitalia. Vinculum fused with 
tegumeii, narrows and with moderately-long and narrow saecus. 
Aedeagus moderately long and stout, apicalty hairy and wuth a pair 
of short strong curved spines directed ventrally. Jiixta absent. 
Harpes broad, entire, a two-pronged projection from upper basal 
angle, a brush of long hairs from lower basal angle area without and 
clothed mthiii on apical half with short stout scales. 


Oadmogenes Meyr. 

Endemic and nionotypic. Specimens of C, Uteraia Meyr. have 
not been available for examination. 


• Fhylacodes Meyr. 

Endeinic and luoiiotypic. The genitalia exliibit close affiiiitj^ to 
Protosynaema, 

P. oauta Meyr. (Fig. 10). 

Tegumen with broad rounded uncus and large pointed snrgono- 
pods. Gnathos a pair of large clavate structures, flat 'within and with 
an armatme of backwardly projecting barbules. Vinculum narrow^ 
fused with teguinen, saecus long and thin. Aedeagus iax’ge, cylindri- 
cal. Harpes simple, entire, weakly chitiiiized and with feehle short 
hairs. 


Protosynaema Meyr. 

A small endaiuic genus of three species, the genitalia of which 
agree w^ell in main features. 


P. steropnclia Meyr. (Pig. 12). 

Tegnmen with moderate uncus, which is apically truncate, and 
small surgonopods. Vinculum fused with tegumen, narrow, with 
moderately long and narrow saecus. Gnathos a pair of conical pro- 
eesses, flat within and densely covered on apical half with short 
basally-direeted barbules. Aedeagus stout with short ventral projec- 
tion near apex. Juxta absent. Harpes rather narrow, regularly 
curved, entire, with short coiled process on upper basal angle. 


Fig. S.-— 0. mleuta Meyr. A, male geaitalia, lateral view. B, narpe, ianer 
view. C, vinculum. 

Fig. a.— 0. porpnwritu Meyr. A, male genitalia, lateral view. B, Uarpe, 
inner view. C, elgMli segment, obliquely ventral view. D, 
aedeagus. 

Fig. 10. — Phytacodcs cmta Meyr. A, male genitalia, lateral view. B, barpe, 
innfer view. C, tegumen 'and uncus, dorsal view. 

Fig. 11,— -FrotoS|/«<icma ^uaesimsa Meyr. A, male genitalia, lateral view. 

'.B, harpe, inner view. 

Fig. i2."P. aleroimGfta Meyr. A, male genitalia, inner view. B, liarpe, 
inner view. D, aedeagus. 
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P, cpaestuosa Meyr. (Fig. 11). 

Tegumen witli moderate rounded -unciis and large quadrangular 
sni’gonopods. Viiienkini fused with inieus, narrow, saccus similar to 
P. steropucJm but shorter and less pointed. Aedeagns moderate, 
swoEeii basallj. Jnxta absent. Harpes entire, like P. steropucha but 
narrower and more strongly curved. 


P. eratopis Meyr.. (Fig. 13). 

Tegumen moderate with short rounded uncus and extended base. 
Viiieulum fused with tegumen, narrow, saccus moderately long and 
thin, Gnathos longer and more pointed than in the other species. 
Aedeagus large, with ventral projection near apex. Harpes broad, 
entire, little curved. 

Doxophyrtis Meyr. 

Endemic and monot:^q)ie. The genitalia are highly specialized 
and reduced, recalling those of Plutella megahjnta though there are 
great differences in detail. 

D. hydrocosma Meyr, (Fig. 14). 

The genitalia are almost completely hidden within the eighth 
segment which is in turn withdrawn into the seventh. The seventh 
sternite projects much beyond the rest of the body » but is cleft deeply 
on the ventral line so as to form a pair of flaps. The eighth segment 
also takes the usual form of lateral flaps but they are of small size. 
Tegumen and vinculum narrow, fused, but open both dorsally and 
ventrally, thus forming two lateral bands which are only slightly 
concave, just enough to allow of the aedeagus passing through. The 
'vuneuluin is cleft into two prongs ventrally and near its junction with 
the tegumen each arm has a small rounded process engaging another 
on the aedeagus. The apices of the tegunieii are dilated and hairy, 
the hairy area extending to the median line. The anus is situated 
between the dilated apices. Aedeagus with lower half stout, upper 
half much thinner and rectangnlaiTy bent. Harpes absent. Hair 
sacs large but hairs short and somewhat clavate. It is possible that 
wliat is here regarded as the tegumen and vincnlum is really the 
miicli modified harpes, the ninth segment lia^dng completely dis- 
appeared. The Telation of the parts to the aedeagus and the hairi- 
ness of the upper portion gives some support to this view, but there 
is no definite evidence on either side. 

Dolichemis Meyr. 

Contains two species, widely differing in geiiitalic 

charaeters. ' 

B. cMorolenca Meyr. (Pig. 15). 

Tegumen large, fused with small vinculum. Gnathos elaborate, 
tongue-like, a pair of curved prongs directed eaudally and the body 
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Fig. eratopis Meyr. A, male genitalia, lateral Tiew. B, harpe, inner 

view. C, uncus, dorsal view. 

WiG. li.—poxophyrtis Tiydrocosma liS'eyr. A, male genitalia^ lateral view. 
B, genitalia, lateral view, eighth segment removed. 

Fig, 15 , — Dolichernis chtoroleuca Meyr, A, male genitalia, lateral view. B, 
harpe, inner view. C, tegumen, ventral view, B, aedeagas. 

Fig. 16. — D. jubata Philp. A, male genitalia, lateral view. B, harpe, inner 
view. G, uncus, dorsal view. D, aedeagus. B, Juxta. 

Fig. 17 . — Thambotrichm vates Meyr. A, male genitalia, lateral view, B, 
harpe, inner view. C, uncus, dorsal view. D, aedeagns. 
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of tlie organ sweeping in tlie opposite direction to end in a broad 
recnrYed plate between tlie liarpes. Aedeagus sliort, sinuate, bent. 
Jiixta a plain cap-like structure embracing ' tbe aedeagus. Harpes 
long, narrow, entire, with long finger-lilve lobe '■arising from upper 
basal angle witliin. 


D. jiibata PMlp. (Fig. 16). 

Tegniiien narrow mtb moderately long angled spatulate nncus. 
Viiiculnm imperfectly fused with tegnmen, with thin arms and mod- 
erate sacens. Giiathos without armature, forming a plain ring 
upturned at apex. Aedeagus short and thick. Harpes large, weak, 
entire, with a broad flap on lower margin within at about half and 
a fold on upper basal angle. Between the bases is a pair of short 
horn-like lobes ; these are fused with the harpes but appear to be the 
iiiodified juxta. 


Thambotricha Meyr. 

Endemic and monotypic. The genitalia are simple but depart 
widely from the Plutellid type. 


T. vates Meyr. (Fig. 17). 

The eighth segment is not modified. Teguinen not fused with 
vinculum, uncus long and hairy. Vinculum very small with slight 
saecus. Gnathos absent. Aedeagus thin, acutely pointed. Harpes 
broad, sharply angled at upper apical corner, entire, several irregu- 
lar processes or folds within towards base. 
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The Male Genitalia of the New Zealand Lyonetiidae® 

By Alfred Philpott, Hon. Eesearclx Student in Lepidopteraj 
Cawthron Institute, Nelson. 

IReaa defore the Nelson Philosophical Society^ 29th June, 1927; receiuecg 
dy Editor, 10th July, 1927; issued separately, 

8th November, 1927.1 

Modern systematists are not in agreement as to tlie rank of the group 
of Lepidoptera here dealt with. For instance, Meyrick (4), Corn- 
stock (1), and Forbes (2) treat it as a family; Tiliyard (7) reduces 
it to subfamily rank, while Imms (3) would apparently follow the 
earlier opinion of Meyrick and not recognize even subfamily status. 
For the purpose of the present paper, however, the exact systematic 
value of the group is of little importance. The New Zealand genera 
are too few and too little representative to base conclusions of much 
value upon, even on a survey of the whole of the characters, while in 
the ease of the male genitalia a confusing position arises from the 
extraordinary generic differences present, some groups having the 
parts of ordinary structure and simplicity while others esiiibit the 
most intricate complexity, a complexity made stih more difficult of 
comprehension by the absence of symmetry. 

In this comieetion, however, the "writer would suggest that one 
at least of the most specialized genera, i.e. Dryadaula, belongs to the 
Tineidae proper, the genitalia characters pointing to a close affinity 
with Sagephora. In creating the genus Dryadaula Meyrick (5) fol- 
lowed this course but in more recent work he has assigned the genus 
to the Lyonetiidae. 

The Lyonetiidae are represented in New Zealand by 30 species 
— only 18 of which have been available for examination. Of these 
30 species, one, Bedellia smmulentella Z., is a cosmopolitan form, 
while three others, Caterisiis eustyla Me:^T., Opogona comptelM 
Walk., and HieroxesUs dmoscopa Meyr. are common to Australia and 
New Zealand. The species studied below fall into two well defined 
sections, those with simple genitalia and thcxse in which the organs 
are highly specialized. The former group will be considered first. 

Erechthias (Figs. 1 to b). 

Eleven New Zealand species have been described. Though the 
genus is well represented in Australia all the New Zealand forms are 
endemic. 

Tegumen fused with j vinculum but area of fusion not strongly 
ehitinized. A true uncus is not present, hut the anal tube, wMeh 
extends some distance beyond the tegumen, ii^ protected dorsally, and 
to some extent laterally, by a membranous shield, which is usually 
divided into two small lobes apically. A few short hairs clothe th^e 
lobes and there are generally lateral fringes of rather long hairs. 
This description applies to most of the genera at present under con- 
sideration. In most species the vincultim has a rather long and nar- 
row saecus but in E. fulguritella WeSk. and E. macrozyga.'MejT. it 
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is shorter and broader. Harpes broad, loaf-like, usually with eurved 
densely spined costal lobe, w^hich may be variously situated from 
apex to base. ^ Juxta a plain folded triangular plate. Aedeagus thin, 
fairly long, slightly curved, sometimes with apical longitudinal series 
of small barbs. 

The genitalia of this and the following genus closely approach 
the simpler types of the Tineidae, e.g., Prothinodes. 

Hectacma (Figs. 7 to 9), 

A small endemic genus of five species. 

^ The three species examined wer^ fonnd to be very consistent in 
genitalia characters, differing from each other in minor details only. 
The general plan closely follows that of ErechtliiaSy but the vinculum 
is shorter and broader, the juxta more rounded and the aedeagus 
shorter and more strongly curved. 

Bedellia (Fig. 10). 

Of this small but widely spread genus there are two species on 
the New Zealand list, one being endemic and the other, B. som^mUn- 
tella Z., accidentally introduced. Only the latter species has been 
available for dissection. 

Tegnmeii narrow, weak, fnsed with vinculum, which is broad, 
deep and strongly chitinized. Attached to the distal margins of the 
vinculum is a pair of membranous flaps bearing a dense tuft of long 
hair-scales which project caudally considerably beyond the large 
harpes. Harpes long, broad, obliquely truncate on lower apical 
angle. Aedeagus moderate, dliin. 

Opogona (Fig. 11). 

No endemic members of this genus have been found in New 
Zealand. The Australian 0. coynptella Walk, has been accidentally 
introduced. 

Tegumen like' that of Hieroxestis mnoscopa Meyr. (see below), 
except that the uncal region is strongly emarginate. A similar pair 
of lateral flaps project distally but they are more firmly and broadly 
attached basally. They are not continuous with the margin but rise 


(Lettering-: a, anus; ae, aedeagus: ap, apical plates of tegumen: at, 
anal tube; c, colon; de, ductus ejaculatorius; h, harpe; j, juxta; lb, 
■ left liarpe; Ip, lateral process of tegumen; m, manica; me, mem- 
branous curtain beneath anal tube; rh, right liarpe; s, saccus; sh, 
brush of sensory hairs beyond vinculum; teg, tegumen; u, uncus ; 
vin. vinculum.) 

Fig. 1. — ErecMMas JiemicUstra Meyr. A, male genitalia, lateral view. B, 
harpe, inner view. C, tegumen and vinculum. D, aedeagus. 

Fig. 2.—E. externella Walk. A, male genitalia, lateral view. B, harpe, 
from within. C, tegumen and vinculum. 

Fig. 3 . — E rechthms 7nacrozyga Meyr. A, male genitalia, lateral view. B, 
harpe, from -within. C, tegumen and vinculum. 

Fig. 4.— F. flcrodwia. Meyr. A, male genitalia, lateral view, B, harpe, from 
within. C, vinculum. 

Fig. 5.— F. charadrota Meyr. A, male genitalia, lateral view. B, harpe, 
inner view. C, vinculum, E, juxta. 

Fio. 6. — E, fnlguritelJa Walk. A, male genitalia, lateral view. B, harpe, 
inner view. C, tegumen and vinculum. 
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’from just witMn ^it, that is to say, from the position of the normal 
gnathos, with which organ they may be homologous. Yiiiciiluiii 
fused with tegUmeii but junction very apparent, Harpes broad, 
divided into sacculus and cucullus of about equal length. Aedeagns 
moderate, fairly stout, apically barbed. Juxta closely embracing 
aedeagus, a cone with a few apical barbs and a pair of rounded 
lateral pieces. 


Hieroxestis (Figs. 12 and 13). 

Two species are found in New Zealand, one, H. Jiapsinuic'ha 
Meyr., being endemic, and the other, H, omoscopa Meyr., being found 
in Africa and also in Australia, from which latter country it has 
probably been introduced into New Zealand. The genitalia are so 
entirely different that it becomes necessary to describe each species 
separately. 

H. omoscopa Meyr. Tegmnen with short broad uncus, fused 
with vinculum but greatly constricted at point of union. On the 
dorso-lateral area are a pair of large, somewhat rounded ehitiiious 
flaps, their distal margins beneath being armed with several rows of 
short thick spines. These flaps are only ehitinously connected with 
the tegnmen narrowly at their upper angles, but have slight mem- 
branous attachment at their low'^er corners; the structures are very 
freely moveable. In all probability these organs fulfil the fuiictioiis 
of surgonopods, but it is doubtful if they can be regarded as hoino- 
logues of such structures, which are dii*ect outgi'owths of the lateral 
distal margins of the tegumen. The saeeus is short and very broad, 
though appearing to be less broad than it is owing to the cur\liig of 
its margins. Aedeagus short, thin, pointed. Harpes with short sac- 
culus a long cucullus. Beneath the anal tube there is a membranous 
curtain or semisheath, tending to become more chitinous on the meson, 

H. hapsimacha Meyr. Tegumen with deeply bifid uiicns, very 
broad and passing into equally broad mneulum without eonstric- 
tioii; saeeus very long and thin. Aedeagus very long and thin. 
Juxta a plain folded plate. Harpes without cleft,, short and broad. 

It will be noted that there is hardly a feature in common between 
the foregoing two species of Uieroxestis, In describing lia 2 )smiaclia 
Meyrick (6) erected for. its reception the genus AmpMxystis, hxit Iiq 
afterwards treated this new genus as a synonym of ffieroxestis. In 


Fig. 7 . — Hectacma cMonodira Meyr. A, male genitalia. B, tiarpe, inner 
view. C, tegumen and vinculum. B, juxta. 

Fig. S.—B. stmella Dfeld, A, male genitalia, lateral view. liarpe, from 
within. C, tegumen and vinculuin. 

Fig. 9,; — H. chasmatias Meyr. A, male genitalia, lateral view. B, harpe, 
from within. 

Fig. 10.~~Bedellia somnulentella Z. A, male genitalia, lateral view. B, 
harpe, from within. 

’B'm. ll.—Opogona comptellai 'WBl^. A, male genitalia, lateral view. B, 
harpe, from within. vinculum. D, aedeagus and. juxta. 

Fig. 12 . — Bieroxestis hapsimacha Meyr. A, male genitalia, lateral view. B, 
harpe, from within. C, saeeus. F, uncus. • 
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view of the general clissiiniiarity in the male genitalia it becomes a 
question whether the discarded geiins should not be restored. As how- 
ever, I am unacquainted with the other species of HieroxesUs 1 do 
not here propose to make any change. 


Eschatotypa (Pigs. 14 and 15). 

All endemic genus containing two species. 

The genitalia are veiy complicated and difficult to understand. 
The trwo species differ in details but the general structure much the 
same. The seventh and eighth segments are modified and must there- 
fore be taken into account. The seventh sternite is slightly asjunme- 
trical and has the posterior margin deeply and widely indented. The 
eighth tergite is long and is sharply bent downwards at about one 
half, the efthct being to make it scoop-shaped. Within these selerites, 
but not wholly covered by them, lip the eighth sternite and the geni- 
talia proper. The tegunien is extraordinarily modified, no part 
answering to uncus or gnatlios being present, and the lateral aims, 
which are directed very obliquely basad, bear a complicated series of 
stays or bands. On the dorso-lateral areas are a pair of spine-covered 
plates; possibly these may function in some degree as liarpes, there 
being no trace of these latter organs. The vinculum is represented 
by a pair of smooth weak ciuadrangular plates, fused to the apical 
portion of the lateral arms of the tegunien and directed more or less 
obliquely towmrds the meson. The eighth sternite is strongly cliitiii- 
ized and appears to take up the position and function ordinarily 
assumed by the vinculum. Its distal end is broadly expanded and 
provided wdth various asyfiimetrical protuberances, while basally it 
is divided into two long arms which are attached at their extremities 
to the arms of the tegunien. It projects beyond the other parts of 
the genitalia, taking up the normal position of the harpes. Lying 
within the artns of the tegumen are the anal tube and the aedeagus, 
the latter being a strongly curved thin spring-like structure having 
associated with it certain parts which may represent the much modi- 
fied juxta and anellus. In E, melichrys(t Meyr. the aedeagus, though 
following the same general semicircular curve as in E, derogaiella 
Walk., is curiously bent at several points. The association of the 
colon with the aedeagus is quite unusual, its almost invariable posi- 
tion being beneath the dorsal area of the tegumen. 

It is interesting to note, in view of the total absence of the 
harpes in the male, that the seventh segment in the female, within 
which the eighth and ninth are normally withdrawn, has the sternite 
divided into- two harpe-like lobes. It is possible that these structures 
may, ill some degree, act as substitutes for the harpes of the male. 


Etigeiiitaeau (Fig, 16). 

The genitalia of this monotypic endemic genus are. asymmetrical 
and highly specialized. When in a normal position they occupy 
about half of the abdonien, extending back into the fifth segment. 
Owing to their extreme modification it is with difficulty that the 
various parts can be made out. The tegumen is as^unmetrical; at its 
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Fig. 13.— if. omoscopa Meyr. A, male genitalia, lateral view, B, iiarpe, from 
witliin. C, vinculum. D, aedeagus. F, uncus. 

Fig. 14 . — Escliatotypa aerogateila Walk. A, male genitalia, lateral view’. C, 


tegumeii and vinculum. D, aedeagus and attachments. <1, 
eighth sternite. H, eighth tergite. 

Fig. 15.—F. melicJirysa Meyr. A, male genitalia, lateral view. C, tegumen 
and vinculum, right half, D, aedeagus and attachments. G, 
eighth sternite, apical portion. I, seventh segment of female 
with ovipositor extruded. J, seventh segment of female, em 
larged. . „ ' 

u ■' ' 
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l3road apex there are a pair of irregular quadrangular plates, mar- 
gined dorsally and caudally with leather long narrow scales. Behind 
these plates is another pair, curved and pointed, and directed rec- 
tangularly outwards. The lateral arms of the tegiuiien are broad and 
fuse with the vinculum at a sharp angle, thd arms of the Tatter tend- 
ing ill to meet on the meson, from which point to each angle there 
.stretches a smooth sheet of stiff membrane, an arrangement sonie- 
w^hat similar to that in EscMtotypa. The eighth sternite forms an 
irregular strongly chitinized selerite, consisting mainly of two basal 
and two apical prongs, both pairs being quite asymmetrical. The 
aedeagus and its attachments consist of a short and stout structure 
occupying a median basal position in relation to the rest of the 
genitalia. The aedeagus itself is short and strongly curved, its base 
being bifid. The juxta is relatively large and has two broad lateral 
flaps and a broad excised basal portion. Above the aedeagus is a 
cdiitiiious plate which expands into a strongly bifid leaf-like structure 
apically, while basally it divides into two arms which are sharply 
angled downwards and embrace the whole organ laterally. The anal 
opening is above the apex of the aedeagus at the base of the leaf -like 
part noted above, a structural peculiarity shared with the preceding 
genus. No trace of the harpes is to he found, though possibly some 
of the parts surrounding the aedeagus may be the highly modified 
remains of these organs. 


Bryadaula (Figs. 17 and 18). 

A small genus confined to Anstralia and New Zealand. The 
three New Zealand species are endemic. 

It has been pointed out above that the genitalia characters of 
Bryadaula closely approach those of Sagepliora (Tineidae). There 
seems to he little doubt that there is a real and close relationship 
lietween the two genera though thej" have been hitherto frequently 
placed in different feanilies. The various organs connected with the 
■genitalia in Bryadaula are extraordinarily modified, such modification 
extending to the sixth and seventh segments, which are reduced and 
of weak ehitinization. There is no true uncus and the anal tube, 
wliich projects far beyond the margin of the teguinen, is in a 
measure protected as described under Erechihias. The tegumeii con- 
sists of a narrow band and is fused with the vinculum, which is also 
narrow; the point of union is marked by a sharp angle. Embracing 
the vinculum is another narrovr and asymmetrical band of chitiii 
with the left apex divided into two prongs (in D. myrrJiina Meyr. 


Fig. 16 . — ■Ettgennaea laguearia Meyr. A, male genitalia, lateral view. C> 
tegumen (apical portion removed) and vinculum. D, aedeagus 
and attachments, lateral view. E, juxta and aedeagus. F, api- 
cal part of ►tegumen. G, eighth sternite. 

Fig. ll.—Dryadaula myrrhina Meyr. A, male genitalia, lateral view. Bl, 
left harpe, from within. Br, right harpe and aedeagus. C, 
tegimien, vinculum and eighth sternite, ohliQuely lateral view. 
D, aedeagus. 

Fig. 18. — D. pact oUa MejT, A, male genitalia, lateral view. Bl, left harpe, 
from within. Br, right harpe, and aedeagus. ' C, tegumen and 
vinculum, obliquely lateral view. G, eighth sternite. 
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both apices are ijronged) ; this is the nioclified eig'litli *steriiite. The 
left harpe, viewed from, without/ appears to be a liroad seoop-sliaped 
organ, with the margins -fringed -with spines on’ the apical half. ‘When 
examined from within, however, a veiy intricate structure is seen to 
repose in the coiicavitT of the outer part, a structure so complicated 
that to attempt a description would ])e futile. The right harpe is 
iiiueli smaller than the left, and though complex and quite different 
from the usual type it does not reach the extreme specialization of its 
fellow. The aedeagus, which is attached to the right harpe, is short 
and flask-shaped, its apical part being sharply bent. 
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The Male Genitalia of the New Zealand 

Glyphipterygidae. 

By Alfred Philpott, 

Hon. Research Student in Lepidoptera, Cawtkroii Institntej 
Nelson, New Zealand. 
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Introductory. 

The Glyphipterygidae are represented in New Zealand by eight 
genera. Of these, one, Ghoreutis, may not naturally belong to the 
fauna, the only species present, C. hjerkmidreUa Tliiml>., being' quite 
possibly an iiitrodnetion from Europe. Of the remaining seven, four 
are endemic, three of these being inonotypie, and the other containing 
only three species. Half of our total species belong to Glyphiptenjx, 
this genus embracing 31 out of an aggregate of 62. 

The male genitalia, as far as is shown by the New Zealand forms, 
is of rather simple type. The eighth segment is not modified and the 
tegumen and vinculum are frequently imperfectly fused or altogether 
free. Except in Hienodoris^ the gnathos is absent, and there is little 
development of the uncus. The saccus is usually small, and, where 
elongate, narrow; in several instances it is entirely absent. The 
aedeagus is generally of simple tubular type and is supported by a 
juxta which may be a plain folded plate or a more elaborate sheath^ 
like structure. The harpes are almost always simple and entire ; in 
only a few instances is there a lobe-like sacculus present. 

Three monotypic genera, Gharixena Meyr., Goridomorpha Meyr. 
and Pantosppyrma Meyr. are not here dealt with, no material of these 
being at the writer’s disposal. 

Crenus Simaethis Leach (Pigs. 1-10). 

Cosmapolitan, but chiefly characteristic of the Australasian and 
Indo-Malayan regions; there is also considerable development in 
South America. Seventeen species, all of which are endemic; ten 
of these have been available for examination. 

Tegumen not fused with vinculum, modei’ately broad dorsally; 
uncus usually only slightly developed, but in some species fairly long 
and acute. Gnathos absent. Vinculum broad, with short moderately 
broad apically rounded saccus, Aedeagus moderate, of simple tubular 
shape, frequently more or less curved. Juxta a plain plate which is 
folded round the aedeagus, assuming the shape of a conical hat. 
Harpes broad, apically rounded, entire, the sacculus indicated by a 

LETTERING. 

a«?, aedftaOTs: at,' anaLtab-e; de, ductus ejaeulatorius g, gnatkos; A, 
Jiarpej i, Juxta; ,sv saccus; . , tegumem-'r uucus; ‘Utfu . vinculum. 
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E, vinculum, dorsal view. 

Pig. 2.— S. exovMi Meyr. A, male genitalia, lateral view; B, liarpe, inner 
view; C, . tegumen, dorsal view; D, aedeagus and juxta; B, 
vinculum, dorsal view. 

Fig. Z.—E, alMfasciuta Pliilp, A, male genitalia, lateral view; B, liarpe, 
inner view; D, aedeagus and juxta; B, saccus. 

Fig, 4.—^. miicroUtlia Meyr. A, male genitalia, lateral view; B, liarpe, 
inner view; C, vinculum and tegumen, dorsal view; D, 

. aedeagus and 'juxta. 
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Fia. 5. — S, corn!) inat ana Walk. A, male genitalia, lateral view; B, harpe, 
inner view; D, aedeagus and juxta; E, tegumen, dorsal view. 

Fig. 6. — S. marmarea Meyr. A, male genitalia, lateral view^; B, liarpe, inner 
view; C, tegnmen, dorsal vievr; D, aedeagus and jnxta. 

Fjg, ' 7. S. colp Ota Meyr. A, male genitalia, lateral view; B, harpe, inner 
view; C, tegumen, dorsal view; E, saccus, ventral view. 

Fig. 8. — S. antigrapJia Meyr: A, male genitalia, lateral view; B, liarpe, 
inner view; B, aedeagus and juxta; E, saccus, ventral view. 

Fig. 9. — 8. symbolaea Meyr. A, male genitalia, lateral view; B, liarpe, 
inner view; C, tegumen^ dorsal view; D, aedeagus and juxta; 
E, vinculum, ventral view^ 

Fig. lO.—S. analoga Meyv. A, male genitalia, lateral view^* B, liarpe. inner 
view; G, tegumen, dorsal view; B, aedeagus and juxta; E, 
saccus, ventral view. 
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^ll.^GtypMpteryx dichordu Meyr. A, male genitalia, inner view; B, 

■ iiarpe, inner view;, D. aedeagns and jnxta,; B, vinculum,, dorsal view. 

Fig. 12.—0. leptosema Meyr. A, male genitalia, lateral view; B, iiarpe, inner 
view; D, aedeagus and luxta. 

Fig* IS.— ”(t. anJogramma Meyr. A, male genitalia, lateral view; B, liarpe, 
inner view: c, tegumen, dorsal view; D, aedeagus and juxta; B, 
vinculmn. ^■pnt^al view. 

Fig. 14. — G. tactrias Meyr. A, male gjfenitalia, lateral view; B, harpe, inner 
view; C, vinculum and tegumen, dorsal view; D, aedeagus and juxta. 

Fig. aenea Pliilp. A, male genitalia, lateral view; B, liarpe, aedeagus 

, . and Juxta. inner view; 0, vinculum, dorsal view; 

Fig. 16.— O. rngata Meyr. A, male genitalia, lateral view; B, darpe, inner 
view; B, aedeagus and juxta. / 
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Fig. 17.— neplioptera Meyr. A, male genitalia, lateral view; B, Iiarpe, 


inner view; C, tegumen, dorsal view; D, aedeagns and Jn^cta; 
E, vinculum, dorsal view. 

Pig. 'metastica Meyr. A, male genitalia, lateral view; B, liarpe, inner 

view; D, aedeagns and juxta; E, vincnlum, dorsal view- 

Fig. 19.— (F r/c7il:yoe.SrSYi Meyr, A, male genitalia, lateral, vdew ; B, , 

inner view; G, tegumen, dorsal view^; B, aedeagns and juxta. 

P’lG. 20 .-— ijracJiy delta Meyr. A, nia-le genitalia,' lateral view; B, Iiarpe, 
inner %dew; C, vinculum, ventral view; B, aedeagti^ and 
, juxta.'" , 

P^iG. 21. —G. Ixirtata Pliilp. A/ male genitalia, lateral view; B, laarpe, inner 
view; C, tegumen, dorsal view; B, aedeagus and Jnxta; E, 
IF vinculum, ' ventral view. 



342 


Transactions. 



Fig. 22. —G, iransver sella Walk. A, male genitalia, lateral view; B, karpe, 
inner view. 

Fig. 23. — G. octonwria Philp. A, male genitalia, lateral view; B, karpe, 
inner view; D, aedeagiis and juxta; E, vinculum, ventral view. 

Fig. 24. — G. ataracta Meyr. A, male genitalia, lateral view; B, karpe, inner 
view; C, tegumen, dorsal view; D, aedeagus and juxta. 

Fig. 25. — G. oi^ymacJiaera Meyr. A, male genitalia, lateral view; B, karpe, 
inner view; C, tegumen, dorsal view; B, aedeagus and juxta. 

Fig. 26. — G. co4ofims Meyr. A, male genitalia, lateral view; B, karpe, inner 
view: D, aedeagus and juxta; E, vinculum, ventral view. 

Fig. 27. — G. locheaera Meyr, A, male genitalia, lateral view; B, karpe, 
inner view; D, aedeagus and Juxta. 
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P^iG. 2 S,—-0. Ota Meyr. A, male genitalia, lateral view; B, liarpe, inner 
view; C, vinculum and tegumen, dorsal view; D, aedeagus and 
juxta. 

F^ig. 29.-0. triselena Meyr. A, male genitalia, lateral view; B, liarpe, inner 
view; C, tegumen, dorsal view; D, aedeagus and Juxta. 

Fig, 30, — O. acro7iom,a Meyr. A, male genitalia, lateral view; B, liarpe, inner 
view; D, aedeagus and juxta; E, vinculum, ventral view. 

Fig. 31,^ — 0. jiecopina Pliilp. A, male' genitalia, laterat view; B, liarpe, 
inner view. 

Fig. 32. — G. cionopliora Meji\ A, male genitalia, lateral view; B, barpe, 
inner view; D, aedeagus and Juxta. 
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Fig. 3S.— G. erastiB Meyr. A, male genitalia, lateral view; B, harpe, inner 
view ; D, aedeagns and inxta. 

Fig. 34. — 6f, acrotheeta Meyr. A, male genitalia, lateral view; B, harpe, 
inner view; C, tegnmen, dorsal view; D, aedeagus and jnxta. 

Fig. zb.-— Chore lit is hjerkandrella Thnnb. A, male genitalia, lateral view; B, 
liarpb, inner view; C, tegnmen, dorsal view; D, aedeagus and 
juxta; B, vinculum, ventral vie^v. 

Fig. 36. — MeIiostdl}es electrim Meyr. A male genitalia, lateral view; B, 
harpe, inner view; D, aedeagus and Juxta. 

Fig, 37. — H. ntuchiokles ButL A, male genitalia, * lateral view; B, harpe, 
inner view ; C, tegumen, dorsal view ; D, aedeagus and juxta. 

Fla, 38. — if. lUito Feld. A, male genitalia,, laterat, view;, B, harpe, inner 
view; C. uncus, dorsal view%* D, aedeagus and juxta. 
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fold, but not free, clothed within with tracts of moderately long hair, 
in some instances with modified scales. Outwardly the harpes are 
tliiekly scaled; in the figures, for the. sake of clearness, these scales 
have been omitted. 


Genus GlypMpteryx Hb. (Figs. 11-34.) 

Cosmopolitaii, but most numerous in the Australasian and Indo- 
Malay an regions. Thirty-one species, all endemic; twenty-four have 
been dissected. 

Tegumen very narrow, fused wdth vinculum, sometimes not fused 
dorsally ; uncus absent, or present as an acutely pointed process, never 
very long. Yineuliim small, in only one species, G. eeloia Meyr., is 
it of moderate dimensions; saeeus frequently absent or short and 
thin, but in some species moderately long. Gnathos absent. Aedeagus 
moderate or short, simple, tubular, tending to be apically swollen hut 
sometimes tapered. Jiixta forming a sheath of greater or lesser 
length in which the aedeagus lies ; the lateral arms of the jiixta are 
fused vdth the processed from the upper basal angles of the harpes, 
so that in dissection these parts sometimes adhere to one organ and 
sometimes to the other; quite frequently, however, they split into two 
halves. Harpes simple, entire, varying in shape from very narrow 
to broadly rounded; inner surface usuall^^ covered, except near base, 
with weak hair. 


Genus Choreutis Hb. (Fig. 35.) 

The almost world-wide C, Ijerkandrella Hb. is the only represen- 
tative of the genus 

Tegumen narrow, not fused with vinculum ; uncus not developed ; 
anal tube short, broad. Gnathos absent. Aedeagus moderate, curved, 
swollen apically, basally witli projection above entrance of ductus 
ejaculatorius, Jiixta a small folded plate closely embracing aedeagus, 
Yineiilum broad ivitli moderately broad and deep saeeus. Ha]*pes 
short, qiiadrangular, deeply cleft obliquely on lower apical angle, 
above cleft a curved finger-like lobe densely haired on lower margin, 
above this lobe a second with thin pointed apex and expanded basal 
part. 

Genus Heliostibes Z. (Pigs, 36-38.) 

Seven New Zealand and one South American species are Imown. 
Three species have been available for examination. E, electrica Meyr. 
and E, Mita Feld, do not differ much in the characters of the male 
genitalia, but E, atycMoides Butl. exhibits considerable divergence. 
The two types will therefore be described separately as ''A’^and 
respectively. 

A.— Tegumen moderate, not fused with vinculum; uncus small, 
narrow. Yineulum very narrow with small saeeus, Gnathos absent. 
Aedeagus moderate with long basal heel.^’ Juxta an enveloping 
band with a pair of fairly long lobes. Harpes moderate to large, 
saceuliis with two obliquely transverse lobes, ventral margin more or 
less ..indented. 
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B. — Tegumen not fused with, vinculxim; nnens moderately long, 
narrow. A true gnatlios absent, but a slight chitiiiisation of the 
dosing membrane appears to function in a similar, manner. Aedeagus 
stout, irregular, with complicated apical portion. Juxta a simple oval 
plate, more strongly chitinised round margin, Harpes moderate, 
entire, sacculus a simple fold without lobes. 

Genus Hierodoris Meyr. 

Endemic. Three species, of which one, II . stellafa 'Fhili)., is only 
known by the type specimen. 

Tegumen fused wdtli vinculum, but point of union apparent; 
uncus well developed, curved, finger-like. Gnathos a plain band 
upturned at apex. Vinculum small, lateral arms narrow; sacens small. 
Aedeagus stout, moderate or long. Juxta a plain plate with a pair 
of short finger-like lobes. Harpes with sacculus forming a long trans- 
verse lobe reaching beyond upper margin and having a short lobe 
beneath it at base. A very similar type of harpe is to be f ound in 
some species of GyninohatJiraj e.g., G. coarctatella "Walk., and {?, parca 
Butl. (See Trans. N.Z. Inst., vol. 57, p. Tlfi.) ' 
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The Male Genitalia of the New Zealand 

Gelechiidae. 

By Alfred Philpott, 

Hon. Eeseareli Student in Lepidoptera, Cawtliron Institute, 
Nelson, New Zealand. 

[iSeacI l)efore the Isclsofi PMlosopJiical 8ociet]f 31st August, 1927; received 
l)ij Editor, lOtli Septem'ber, 1927: issued separately, 

12t7i Nove'mher, 1927.] 

The Gelechiidae form tlie largest family of the Tineoidea, there being 
about 400 genera and more than 3,500 known species. Meyrick, in 
Ms revision of the family (Genera Insectornm, fasc. 184 (1925)), 
regards the group as one of ^ ^ rather modern development, which has 
succeeded in adapting itself to a great variety of situations.’’ The 
distribution of the family is practically world-wide, though there are 
few representatives in oceanic islands. Only ten genera are found in 
New Zealand and, so far, no endemic genus has been discovered. Of 
the thirty-three species now known as occurring in New Zealand, one 
is also found in Australia and two others are accidentally introduced 
widely spread forms. Of the remaining thirty, Geleclvia and its ally 
Phthorimaea account for eighteen species, leaving twelve to be distri- 
buted among seven other genera. 

In view of the paucity of the New Zealand representation of the 
family, it is not advisable to attempt any general diagnosis of the 
genitalia structure therefrom; attention will therefore be at once 
directed to the individual genera. 

Oegoconia Stainton. (Pig, 1.) 

The European 0. quadripuncta Haw. has been accidentally intro- 
duced into New Zealand. The genus exhibits certain affinities with; 
the Oecophoridae and the male genitalia are certainly very similar 
to those of such Oeeophorid genera as Borkha'iismia and Gymnohathra. 

Tegumen not fused but closely attached to vinculum, moderately 
broad, with well developed curved narrow uncus. Gnathos united 
and produced as a straight prong, upcurved at apex. Aedeagus 
moderate, tubular, at apex a membranous extension bent backwards 
at an acute angle with a brush of hair at extremity. Juxta a small 
triangular plate. Yinculum small, narrow, saccus hardly developed. 
Harpes broad, entire, with a short pointed lobe (saceulus?) beyond 
•middle ' within. ■ *■' , ■ 

Anisoplaca Meyrick. (Pigs. 2-4.) * 

A small genus -with scattered members in South America, South 
Africa and Java. There are three New Zealand species. 

Tegumen free or imperfectly fused with vinculum, broad; uncus 
well developed, apieally dilated. Gnathos with a strong sickle-shaped 
prong, Vinculum small, narrow, saccus only slightly developed. 
Aedeagus very small, much swollen at base, with long firm ejaculatory 
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duct. Juxta absent. Harpes simple, entire, moderate to broad; A. 
ptyoptera differs from the other two in the shape of the harpes, 
which are more leaf -like and have a small tuft of stiff hairs on lower 
apical angle. 


Gelechia Hubiier. (Pigs. 5-12.) 

This world- wide genus, of which there are over 400 kiio^vn forms, 
has ten representatives in New Zealand; eight of these are here dealt 
with. In the New' Zealand section the genitalia are remarkably alike 
in all the species, and are therefore of coniparatively little value to 
the systematist. Careful comparison will, howpver, usually reveal 
small differences. The apex of the main prong of the harpes and the 
saccus offer the best points of comparison ; the position of the gnathos 
(as figured) is not necessarily of value, as this organ is moveable and 
does not always appear in the same relative place in a preparation. 

The eighth segment is much modified. It is deeply cleft laterally, 
and the tk^gite and sternite are produced caiidally as concave plates 
above and below the genitalia. These plates, or sheaths, are usually 
covered with short hairs and in some instances a pencil of long hairs 
springs from the tergite near its base, reaching to beyond its apex, 
Tegumen not fused with vinculum, broad, wnth broadly rounded short 
uncus, Gnathos a strong sickle-shaped prong. Aedeagus very short, 
pistol-shaped. Vinculum fused to base of harpes and harpes fused 
along ventral basal margin, thus forming a strong concavity within 
which lies the aedeagus. Saccus short and narrow. Harpes wdth long 
thin main prong and a pair of short basal ones. 

Phthorimaea Meyrick. (Figs, 13-16.) 

A large genus, containing upwards of 200 . species, the majority 
of which are palaearetic though representatives are found in Africa, 
India, America and Australia. In addition to the introduced potatoe 
pest, P. opereulella Z., there are eight endemic species in New Zealand. 
Only four species have been examined. 

The genitalia are of the same tyi)e as GelecMa ; the aedeagus is 
usually slightly longer and the saccus a little ntore developed. 
Tegumen long, narrow to moderate; uncus broad, round ed. Gnathos 
as in GelecMa but tending to he weaker. Aedeagus small, pistol- 
shaped. Juxta absent. Vinculum fused with harpes as in GelecMa. 
Harpes as in GelecMa. P. opereulella departs from the typical struc- 
ture in several details. The eighth segment is more produced, or more 
deeply eleft; the sternite is clothed with dense long hair-scales and 
the tergite with short erect scales. The gnathos has an inflated 
round basal piece from which rises a spoon-shaped structure fitting: 
closely within the tegumen. The aedeagus is much longer than usual, 
and the vinculum is correspondingly developed. 

Thiotricha Aleyrick. (Pig, 17.) 

'"Charaeteristically Indo-Malayaii, with a considerable Australian 
section (many Queensland) and scattered elements in Europe, Africa, 
South America and New Zealand.^* (Meyrick.) Of the three New 
Zealand species only one has been available for examination. 
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Eighth, segment with sternite only produced, tiiis being up curved 
apically and cleft into a pair of processes. Tegumen not fused with 
vinculum; uncus a concave circular plate. Gnathos fused near base 
and extending between harpes as a long sickle-shaped prong. Yineu- 
lum small, saccus only slightly developed. Aedeagus short, stout, 
basally swollen. Juxta formed by flat expansions from lower basal 
angles of harpes which meet and are united on the meson. Harpes 
consisting of a long narroAV sinuate main lobe with widely expanded 
apical portion and another lobe about half as long slightly attached 
at base ; the shorter lobe is hairy and has a pair of strong curved 
'bristles at its apex. 


Aristotelia Hubner. (Fig. 18.) 

This large genus, containing about 250 known species is practi- 
cally world-wide, though but a single form has been recorded from 
Ne^w Zealand. 

Eighth segment little modified. Tegumen not fused with vincu- 
lum, moderately broad; uncus broad, slightly dilated apically. 
Gnathos broad, forming at apex a spatulate upturned plate. Vincu- 
lum narrow, arms incurved; saccus short, narrow. Aedeagus rather 
large, tapering to apex, which is truncate. Juxta a pair of mem- 
branous cone-shaped pieces lying along upper basal margin of harpes. 
Harpes with main prong moderately broad, lower apical angle pro- 
duced to a point, a broad W'eakly chitinised basal plate or fl.ap (about 
half as long as main prong) extending ventrally and terminating in 
a sharp point. 

Megacraspedus Zeller. (Fig. 19.) 

As in the ease of the preceding genns, New Zealand possesses but 
a single example of a widely spread group. 

Eighth segment not much modified, sternite slightly produced and 
armed round caudal region with long hair. Tegumen not fused with 
vinculum, broad, with square process at middle of basal margin ; uncus 
bi*oad, rounded. Gnathos fused near base and forming a strongly chiti- 
nisecl curved prong. Aedeagus short, very stout, flask-shaped. Juxta 
absent. Vinculum veiy weak with narrow arms, basal portion decMti- 


LETTERING. 

ae, aedeagus; at, anal tube; c, colon; ductus e jaculatoriua ; g, gnathos; 

h, harpes; j, juxta; s, saccus; sp, surgonopods; teg, tegumen; f, transtilla; 

% uncus; vm, vinculum; 8s, eighth sternite; 8t, eighth tergite, 

Eig. 1. — Oegoconia quadripiincta Stt A, male genitalia, lateral view; B, 
harpe, inner view; D, aedeagus; E, vinculum. 

FiG. 2 . — Anisoplaca ptyoptera Meyr. A, male genitalia, lateral view; B, 
harpe, inner view; C, uncus, dorsal view; D, aedeagus. 

S.— A. aGh^rota Meyr. A, male genitalia, lateral view; B, harpe, inner 
view; C, uncus, dorsal view; B, aedeagus. 

Fig. 4. — A. acrodactyla Meyr. A, male genitalia, lateral view; B, harpe, 
inner view; C, tegumen, dorsal view; D, aedeagus. 

Fig. 5 . — GelecMa aeroUatis Meyr. A, male genitalia, lateral view; B, harpes 
and vinculum, from above; C, uncus, dorsal view; D, aedeagus. 

Fig. €.“<?. Uthodes Meyr. A, male genitalia, lateral view; B, harpes and 
vinculum, from above ; G, uncus, dorsal view; D, aedeagus. 
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iiised ao that arms are only inembranously united. Harpes iiarrow, 
triangularly expanded at apex^ a weak pointed inner lobe and lower 
basal angle extended beneath aedeagus, thus aeting as a juxta. 

Lecithocera Herrich-Schaffer. (Pig. 20,) 

A large Indo-Malayan genus wuth some extension to Africa and 
Australia. The single New Zealand species is found in Australia also. 

Eighth segment divided along median ventral line. Tegiimeii not 
fused with vinculum, broad. The anal opening seems to be through 
the back of the teguinen, but this apparent abnorniality is owing to 
the broad gnathos forming a fused ring directed almost 'in a line with 
the teguinen. Gnathos hatchet-shaped, broad. Aedeagus short, stout, 
curved. Juxta a concave plate with lateral lobes embracing aedeagus. 
Harpes large, broad entire, curved upwards 

Sitofroga Heinemaiin. (Pig. 21.) 

Monotypic. The almost cosmopolitan pest of stored grain, S. 
cerealella OL, has been accidentally introduced into New Zealand. 

Teguinen moderately broad with narrower uncus which is slightly 
indented apieally, not fused, but closely attached to vinculum. Gnathos 
siekle-shaped, weak. Aedeagus moderate, spindle-shaped. Vixiculum 
narrow, with short saccus. Juxta absent. Harpes rounded, entire, 
but with long apical prong bent rectangularly downwards, clothed 
with dense hair on apical half. 

Stomopteryx Heinemami. (Fig. 23.) 

A eonsiderable genus of worldwide distribution though chiefly 
characteristic of the Palaearctic region. 

The only New Zealand representative is a new species, described 
elsewhere in this volume. By an unfortunate transposition of draw- 
ings the niale genitalia of GelecMa neglecta Philp. are figured (under 
the name of Stonvoijteryx simplicella Walk.) for those of the present, 
species in Tram. N.Z. Imt., 55, 666. 

Teguinen not fused with vinculum, broad; uncus narrow, apex 
slightly bifid. CTiiathos strong, sickle-shaped. Vinculum with very 
narrow arms which are close.ly attached to bases of harpes; saceus 
broad, apex almost truncate. Juxta absent, but between the arms of 
the vinculnm is an irregular membranoUvS process, through an aper- 


Fig, 7. — Q. mompliragma Meyr. A, male genitalia, lateral view; C, nncns, 
dorsal view; D, aedeagus; E, vinculum. 

Fig. 8.— -U. pamvleum Meyr. A; male genitalia, lateral view; B, liarpe and 
vinculum, from above; C, uncus, dorsal view; D, aedeagns. 

Fig. 9 -“(x. neglecta Philp. A, male genitalia, lateral view; B, harpes and 
vinculum, from above; C, uncus, dorsal view; D, aedeagns. 

Fig. la.—Q. lapillosa Meyr. A, male genitalia, lateral view; B, bar pe and 
vinculum, from above; D, aedeagus. 

Fig. 11.— divUua Philp. A, male genitalia, lateral view; B, barpe and 
vinculum, from above; D, aedeagus.. 

Fig. 12. — U. schematica Meyr. A, male genitalia, lateral view; B, harpes 
and vinculum, from above; G, uncus# dorsal view; D, aedeagns. 

Fm. l^.~-~Phthorima€a cheradias Mejr. A, male genitalia, lateral view; B, 
harpe and vinculum, from above; C, uncus, dorsal view; D, 
aedeagus. 
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ture at the base of which the aedeagus passes. Aedeagus iiioderately 
long, sinuate, base much swollen and with a thin long arched process 
rising from it, curving upwards and then downwards back to aedeagas 
near apex. Harpes entire, rather narrow and reetaiigiilariy bent 
upwards at luiddle. 

Apatetris Staudiiiger. (Fig. 22.) 

A comparatively small genus (about 40 species) with head- 
quarters in Australia and outlying species in Africa, Europe and 
India. One species is found in New Zealand. 

Genitalia small. Tegumen and vinculum closely attached, but 
not fused, to what appears to be the greatly modified traiistilla; the 
tegumen is small and cleft into two lobes apieally. Uncus not 
developed, but a pair of large surgonopods is present; these being 
deeply concave form a shelter within which lies the anal tube. 
Aedeagirs very small, beaked at apex and much swollen basaliy. it is 
placed unusually ventrad of the harpes. Yinculum narrow, lateral 
arms with a small prong midway on caudal margin; saeciis small. 
Harpes short, entire, with a prominent inner fold on basal portion; 
closely attached to base is a pear-shaped plate (traiistilla?) whieli 
here functions as a brace or stay between the tegumen and vinculum. 


Fig, 14.— K opercitlrlla Z. A, male genitalia, lateral view; B, Uarpe, inner 
view; 0, tegumen and vinculum, lateral view; D, aedeagus; 
P, guathos and uncus, from beneatli. 

Pig. 15. — P* glaucoterma Meyr. , A, male genitalia, dorsal view; B, harp® 
and vinculum, from above; D, aedeagus. 

Pig. 16.— P. Meyr. A, male genitalia, lateral view; B, harp© 

and vinculum, from above; D, aedeagus. 

Pig. 17 . — Thiotricha tetraplMUa Meyr. A, male genitalia, lateral view; B, 
barpe, inner view; C, uncus, dorsal view; B, aedeagus; E, 
vinculum,* <T, apei of eigMli sternit®. 

Fig. lS,^ArutoteUa paradesma Meyr. A, male genitalia, lateral view; B, 
barpe, inner view; C, uncus, dorsal view; D, aedeagus; B, 

. vinculum; P, gnatbos, from beneath. 
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Fig/ 19. — Megacraspe'Ms mlamogona Meyr. A, male genitalia, lateral view; 

B, liarpe, inner view; D, aedeagns; F, gnathos, from beneath. 

Fig. 20. — Lecitlioeera micromelu Low. A, male genitalia, lateral view; B, 
liarpe, inner view; C, tegumen, dorsal view; B, aedeagns; H, 
■■Jnxta. ■ ' 

Fm. :21.^Bitotroga cerealella 01. A, male genitalia, lateral view; B, harpe, 
inner view; C, uncus, dorsal view; D, aedeagns. 

Fig. 22. — Apatetris mslanomhra Meyr. A, male genitalia, lateral view; B, 
harpe ancli transtilla, inner view; C nncns, dorsal view; D, 
aedeagns; E, vinculum. 

Fig. 2X~i!^fo}iiopt€rjfw n. sp. A, male genitalia, lateral luew; B, harpe, inner 
view; C, uncus, dorsal view; B, aedeagns; E, vinculum. 
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A Kaipara Ammonite* 

By P. Marshall, M,A., D.Se., P.N.Z. Inst,, 

Hector and Hutton Medallist, N.Z, Institute. 

[Read Ijefore the Wellington Philosophical Institute, 7th l^eptemljer, 19B7 ; 
received hjj Editor, 28th Septemher, 1927 ; issued separately, 

12th November, 1927.] 

Plates 36, 37. 

Since tlie paper on the Upper Cretaceous ammonites of New Zealand 
was written a party of geological students, working with Mr. J. A. 
Bartrum, Professor of Geology at the Auckland UniTersity College, 
collected a nuinher of specimens. These, however, were all referable 
to species that were described in the paper cited above. In one case, 
however, a specimen wms in far better condition than the type of a 
s]oecies described previously under the name Novakites denficiilatus. 
Examination of this speeimen shows that the species should be placed 
ill the genus Grossouvrites established by Kilian and Eeboul in 1909. 
A fuller deeription of the species can now be given. 

Grossouvrites denticulatus Marshall. (Plates). 

Novakites deniicAilaUifi Marshall, Upper Cretaceous Ammonites 
of New Zealand, Trans. N.Z. Inst. vol. 56, 1926, p. 189, PI. 25, fig*. 3, 
PL 38, figs 5, 6. 

Compare : 

1895. Holcodims gemmatiis Huppe, in Steinmaim Nbubs. 

Jalirh. fur min., etc. Band 10, Stuttgaid, 1895. 

1909. Kossiniiticeras {Gt'ossoiwtifes) gemmafunx Huppe, sp 
in Kilian and Reboul, in Les Cephalopodes Neoere- 
taeees des lies Seymour et Snow Mill. Wm\ Ergeh^ 
der ScliwediscJien siid polar ■^expedition, Stockhoinn 
1909. 

1900. Pacliydiscus geminatus- Huppe, in Andersen, Graham 
Land, p. 35. 

Dimensions (all in millimeters) : — 

A 

Diameter 142 100 

Height of last w^horl 66 46 

\Yidth of last whorl 62 44 

Umbilicus ...... 42 30 

A.— Grossouvrites denticulatus. Bull’s Point, Kaipara Harbour, 
New' Zealand. 

'B —Grossomrites gemnmtus . . Measurements from cast of speci- 
men from Seymour Island kindly presented by thp late Professor 
Kilian, 

The present specimen is far more perfect than the one described 
by Marshall (Lc., p. 189) under the name of I?oivaJdtes dcnfieulafm. 
The description of the eostation that was given requii'cs no additions. 
In the present speeimen, however, the suture-line ])oth internal and 


B 


44 

100 

24 

54 

21 

48 

6 

13.8 
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external can be followed in some detail, except in the upper portion 
of the external saddle. Examination of these shows that they 
approach the Jacobites and Gunnarites type and are really quite dis- 
tinct from those of Pachydiscus, The resemblance to that of Jacobites 
is most pronounced in all the main features of the external and 
internal portion' of the sntnre-line, and it is to this genus that Gras- 
soiivrites the closest relationship. On the other hand in all of the 
specimens that have been collected up to the present time the orna- 
mentation does not show any approach to that of Jacobites^ especially 
in the absence of the tendency towards the development of spinons 
proeesses on the mature whorls. 

The sntnre-line shows a close resemblance to that of Kossmati- 
cerm gemm&tu7n as drawn by Steinmann and copied by Kilian and 
Eebonl (lx., p. 22, fig. 15). In that case, however, the whole of the 
external poii:ioii of the sntnre-line is not shown and none of the 
internal portion has been drawn. 

The resemblance, however, is so close that it jnstifles the classifi- 
cation of this species in the genus Grossouvrites. The ornanientation, 
however, is different ; for in Grossoiivrites gem7natum half of the ribs 
do not extend to the umbilicus, while in this species they are all con- 
tinuous. Again, the ribs of O. gemmatum are not finely denticulate 
as in this species. The dimensions show a general similarity to those 
of G. gemmiutiim though the differences are quite sufficient to show 
a specific if not a generic divergence. 

The suggestion that was made in the previous paper (‘Marshall, 
lx., p, 168) that G. gemmatum would be more properly placed in the 
genus Pachydiscus must now be revised. It becomes clear that Gros- 
souvrites is quite distinct from PacJiydiscus and is closely related to 
Gunnarites and Jacobites which may be derived from Amntlioceras 
or from the same stock as that genus. 

In October, 1926, an opportunity was taken of comparing 
examples of the species of the New Zealand ammonites with specimens 
from the Upper Cretaceous rocks of Japan with the great advantage 
of consultation with Professor II. Yahe and Br. Shimizu at the 
Imperial University 'Sendai, Japan. The opinion that was previously 
expressed that the New Zealand species of Gaudryceras were distinct 
from, though related to, those of Japan was amply verified. In other 
respects the opinions formed from the study of the papers written 
by Japanese specialists were in general strongly supported except in 
regard to Aca^itlioceras ultimum. This was found to belong to an 
undescribed genus of the Kossjnaticeras group, and for this genus I 
now propose the name Aiickhindifes. 





Qimnarites denticuJatus Marsliall. 
a, External suture-line; internal suture-line, 
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Notes and Descriptioas of New Zealand Lepidoptera® 

By Alprkd Ppiilpott, Hon. Research Student in Lepidoptera, 
Cawthroii Institute, Nelson . 

IR'ead hefore tJie Nelson Philosophical Society, 2StJi y^eptemher, 1927; 
received, l)y Editor, 27id October, 1927; issiied separately, 

14tk Fehruary, 1928.'] 

Noctuidae. 

Aletia mitis (Biitl), Proc. Zool Soc. Land., 1877, p. 383, pi. 42, 5. 

This species seeiixs to have been unrecognised by New Zealand 
collectors since Butler’s decription half a century ago. In the absence 
of specimens it has been variously regarded as a synonym of cucillina 
Guen. or moderaia Walk., but to the writer there seems to be now no 
doubt that Butler’s insect is, a valid sipeeies. Dr. A. Jefferis Turner, 
of Queensland, during a recent visit to New Zealand took a fine speci- 
men at Arthurs Pass on 15th February. This example Doctor Turner 
kindly presented to the Cawthron Institute. Butler’s figure is an 
excellent one and his description agrees well with the specimen under 
notice. The chief characteristics of the .species are its silvery grey 
colour and the narrow median dark band of the forewings. Bvideutly 
the species is rare, but as Dr. Turner’s capture was in perfect condi- 
tion it is probable that it may be an autumn subalpine form and on 
the wing at a date when collectors are not usually in its haunts. 

Dasypodia cyinatodes Guen. 

In the New Zealand Journal of Science and Teclvnology, vol 7, 
p. 367, Miss A. Castle records this well known Australian species as 
taken at Whangainarino and Whangarei. In January 1927, Mr. D. 
D. Milligan sent the writer two examples from Leigh, North Auckland, 
and in February Mr. C. Stalker seeured a fine specimen, at Nelson. 
As the insect is a large one (only slightly smaller than D. ^eUnophora) 
it is unlikely that it would remain unnoticed for any considerable 
period; the species is therefore in all probability a quite recent intro- 
duction from Australia. 


Geometridae. 

Dasyuiis austrina ii. sp. 

$ . 30 mm. Head white densely mixed with black. Palpi 

oehreous-white mixed iwith black. Antennae greyish-black. Thorax 
and abdomen black mixed with whitish. Legs ochreous, strongly 
infuscated, tarsi annulated with ochreous. Forewings strongly arched 
at base, apex obtuse, termen slightly rounded, oblique ; greyish-fuscous, 
densely irrorated with bluish- white on basal -|; an indistinct irregular 
basal line; first line at -J, irregularly dentate, fuscous,’ a round firs- 
eous diseal spot; second line at f, fairly broad, fuscous, indented 
above and below middle, posteriorly margined with whitish; an 
obscure thin irregular subterminal white line: fringes white barred 
with fuscous and with a fuscous basal line. Hindwings coloured as 
forewings, all lines except basal present, but straighter than in fore- 
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wings : fringes wliitisli mixed with fuscous, clear white round apex. 
Undersides oclireoiis-white with four thin lines and narrow terminal 
margin black. 

Resembles the much larger D. Kectori Walk, but paler in colour 
and with the undersides very different. 

Bold Peak, in January. I have a female of what is probably 
the same species from The Hump, Southland, but as the specimen 
differs in some details and the localities are far apart, I have not 
included it among the type material. Holotype and slide of type 
genitalia in coll. A. Philpott. 


Lythria regilla n. sp. 

$ $ . 24-28 mm. Head and thorax bright yellow" mixed with 
black; round eye whitish. Palpi yellowr, terminal segment mixed with 
black and white. Antennae blaekish-fuseous, in female mixed with 
3 "ellow, pectinations in $ 3. Abdomen black mixed with yellow", seg- 
mental divisions white. Legs whitish-ochreous mixed with fuscous, 
tarsi aiinulated with wiiitish-oehreous. Forewings triangular, costa 
straight, apex rounded, ternien rounded, more angular in ? ; banded 
alternately with orange-yellow and black ; a small basal area orange- 
yellow with some white and black scales ; an almost straight narrW 
black fascia; a narrow orange-yellow fascia, usually whitish on lower 
part ; a rather broader and more irregular black fascia, usually 
dilated on dorsum ; a similar fascia of orange-yeUow, white on dorsum 
but without dilation; a rather irregular black fascia, its upper half 
divided and the division filled with orange-yellow; an orange-yellow 
fascia of about equal breadth ; a black fascia, sharply elbowed above 
middle mid thence sinuate to dorsum, followed by a similar orange- 
yellow' fascia; area betiveen this and termen black, but including a 
subterminal dentate orange-yellow^ line frequently broken up into a 
chain of spots, the central spot being alwaj^s more or less dash-like 
in^ shape and sometimes connected with the preceding yellow" fascia : 
fringes black, outer half barred with yellow"isli-white. Hindw"ings 
orange-yellow; markings black; a thin nearly straight fascia at 
a more prominent angled fascia at i ; a broad interrupted irregular 
fascia at f; tennen broadly black with a tendency to dentation of 
the inner margin; fringes as in forewings. Undersides bright yellow 
•with the black fasciae of the upper surfaces imperfectly reproduced. 

A very striking species, frequently confused with the less hand- 
some L. perornata Walk. 

Dun Mountain, Mount Stai’veall, Cobb Valley, Mount Arthur 
Tableland and Mount Cedric, from December to February. Not very 
common but probably to be found in all subalpine localities in the 
Nelson Provinee. Holotype ( a ), allotype ( $ ) aud a series of para- 
types in coll. Cawthron Institute. 


Selidosemidae, 

Selidosema flava (Warr.), iVou. Zooh, 3, 406. 

As far as I am aware, this species has not been recognized or 
referred to by any New Zealand entomologist since its description 
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about fifty years, lago, but in January of tins year (1927) Mr. E. S. 
(lourlay captured two males at MurcMson, West Coast. These lie 
kindly presented to the Cawthron Institute. As Novitates Zoologicae 
is not readily accessible to New Zealand workers I extract the deseifip- 
tion. ' ' Forewings pale yellow, the costa and inner margin speckled 
with fuscous; a brown hour-glass-shaped blotch on middle of costa 
extending to a little below the middle; a blotch on costa before apex, 
with a smaller one below it, and another on hindmargin below" apex; 
a line of fuscous dashes along hindmargin between the veins ; fringe 
yellow. Hindwings wholly yellow. Undersides dull yellow, the fore- 
wings suffused with brownish. Pace and palpi yellowish, tinged 
with fuscous; antennae brown; thorax and abdomen yellow-. Expanse 
of wings, 38 mm. 

^ ^ One male from Greymouth, New Zealand. ’ ^ 

For a copy of the above description I am much indebted to Mr. 
A. J. Nicholson, Lecturer in Entomology at the University of Sjftney. 

si 


S. melinata Feld., Reis Noi\, pi. 129, 9. 

A female of this species agreeing w"eil w"ith Felder’s figure was 
taken at Nelson on loth February, 1926, by Mr. W. Heighway. A 
comparison of this example with indistincta Butl. bears out Pr out’s 
conclusion as expressed in Trans. N,Z. Inst., 58, 79. 


Phycitidae. 

Ephestia elutella Hb. 

A specimen of this well knowm semidoinestic species was taken 
by Dr. A. J. Turner in Christchurch. Its range covers practically 
the Northern Hemisphere, and as it feeds on various articles of human 
consumption, such as biscuits, figs, etc., its introduction to this country 
was sooner or later to be expected, more especially as it had already 
gained a footing in Australia. 


CrA'MBIIXAE. 

Tauroscopa liowesi n. sp. 

$ . 23 mm. Head and palpi black mixed with tawny, xinten- 

nae black mixed with whitish, clothed with ochreous pubeseenee. 
Thorax and abdomen black. Legs black mixed with ochreous. Pore- 
wings short, costa moderately arched at base, apex rounded, terineii 
evenly rounded, oblique; fuscous-black with a few brown scales ; lines 
white; first line rather broad, irregularly dentate, evenly curwed from 
i costa to two-fifths dorsum; second line less distinct, indented 
beneath costa, thence sinuate to tornus; fringes fuseous-grey mixed 
with white; a thin dark subbaSal line. Hindwings fuscous : fringes 
as in forewings. 

Nearest T. g or g o pis M-eyv. but the second line is altogether dif- 
ferent. ", 

Obelisk Range, Central Otago, i in February. A single male 
taken by Mr. G. Howes when on a eollecting trip with the late 
Augustus Hamilton in 1912. Holotype in coll A. Philpott, 
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Pyraustidae. 


Scoparia legioaaria ii. sp. 

$ . 27-33 mm. II<>ad, palpi and thorax white mixed with 

fuscous. Antennae hrown, ininntely ciliated. Abdomen ochreoiis- 
white. Legs whitish mixed with fuscous, anterior pair mostly fus- 
eous, tarsi narrowly annulated with whitish. Forewings elongate, 
costa slightly arched, apex obtuse, termen almost straight, little 
oblique; white, densely irrorated with fuscous: a small blackish spot 
on costa at base, margined beneath with wdaite; first line from costa 
at ^ to dorsum at white, posteriorly suftusedly margined with 
fiiseoiis, often very obscure; orbicular oval, white, ringed with 
fuscous ; elaviforni dot-like, fuscous, obliquely beyond orbicular, 
frequently ahsent; renifortn incomplete, indicated by some fuscous 
marks, interior usually more or less ochreous; second line dentate, 
deeply indented beneath costa, wdiite, anteriorly margined with fus- 
cous; subterininal line an obscure whitish shade; a termiiiaLiSeries of 
black spots: fringes white, basally barred with fuscons and with a 
sul)apieai fuscous line. Hindwings and fringes ochreous-whitish. 

Approaching petri-na Meyr., but a larger and less distinctly 
marked insect. The female is smaller and lighter in colour than the 
male. 

Mount Arthur Tableland and Gordon’s Pyramid at about 4,000 
feet. Common in February. Holotype ( ^ ), allotype ($) and a 
series of paratypes in coll. Cawthroii Institute. 

Scoparia tumeri n. sp. 

$ , 18-21 Him. Head brown mixed with white. Palpi rather 
long, internally and beneath white. Antennae brown, serrulate, cilia-' 
lions in $ Thorax hrown. Abdomen oehreous-grey. Legs browii^ 
posteiior pair greyish with tarsi faintly annulated with wdiite. 
Porewings long, very narrow at base, evenly widened to termen, 
costa straight, apex round-pointed, termen slightly sinuate, very 
oblique; hrown, irrorated with fuscous and white; first line eiirved, 
very indistinct, white, obscurely and suffusedly margined posteriorly 
with brown ; orbicular and claviform dot-like or obsolete ; reniform an 
irregular whitish mark incompletely margined with fuscous ; second 
line prominent, almost straight, parallel to termen; wiiite; subterminal 
line broad, suffused, obscure, white; a terminal series oi’ black dots: 
fringes greyish-brown with dark basal line. Hindwings and fringes 
oehreous-grey. 

The wing eontoui is similar to that of aS'. exUis Knaggs. The 
straight oblique second line is a good distinguishing eharaeter. 

Arthur’s Pass, in Pehruary. Pour males taken by Dr. A. J. 
Turner who very kindly presented the specimens, together with 
several other novelties, to the Cawfihi'on Institute. Hoiotype (S ) 
and three paratypes in coll. CawThron Institute. 

Scoparia parca n. sp. 

5 . 19-24. Head and palpi fuscous mixed with white. Thorax 

dark purplish-f iiseous. Antennae brown, minutely ciliated. Abdomen 
greyish- fuscous. Legs oehreous-whitish, more or less infuseated, pos- 
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terior pair oelireous-wliite with dark fuscous spurs. Eorewiiigs 
moderate, costa almost straight, apex obtuse, ternieii slightly sinuate, 
oblique; greyish-fuscous; sometimes darker between first and second 
lines ; first line veiy obscure or absent, posteriorly dark margined, 
evenly curved; orbicular and claviform included in dark margining 
of first line ; reniforni an indistinct blotch, blackish with clear white 
spot ill lower part ; second line very obscure, thin, wdiitish, indented 
beneath costa, thence strongly incurved and reaching dorsum at 
veins obscurely and interruptedly outlined in black; a subtermiiial 
series of black spots: fringes oehreous-wdiitish with basal and median 
fuscous lines. liindwings and fringes pale whitish-grey. 

An obscure species, but not close to any other. 

]\Iount (xrey and Hoon Hay, in Novemher. Two males and one 
female taken by Messrs. S. Lindsa,y and A¥. Heighwmy, Holotype 
( $ ) ill coll. Cawthron Institute, allotype ( ? ) and one paratype in 
coll. S. Lindsay. 

Scop aria pallidula ii. sp. 

S 9 • 18 mm. Head and palpi hrowui mixed with ivliite. 

i\.nteiiiiae bi'owni, minutely ciliated. Abdomen brownish-oehreoiis. 
Legs brown mixed ivith ochreous-wiiite, tarsi ainuilated with white. 
Porewiiigs moderate, costa slightly arched, apex obtuse, ternien 
straiglit, rounded beneath, oblique ; wiiite, densely irrorated with pale 
browuiisli ; veins obscurely and interruptedly outlined with blackish ; 
lines and stigmata (except reniform) obsolete; reniforni obscurely X- 
shaped, low' er fork filled with white ; a terminal series of black spots ; 
fringes grey w^itli obscure dark basal shade. Hiiidwings and fringes 
grey with slight ochreous tinge. 

Soniewiiat resembling S. delioiohora Meyr., but a snialler species 
and with greyer forewings. 

Mount Grey, in December and January. A good series taken 
by Messrs. Lindsay and lieighway in the jqrts 1921 and 1924. 
Holotype ( $ ) in coll. Cawthron Institute; allotype ( $ ) and a good 
series of paratyx>es in coll. S. Lindsay. 


Tortrigidae. 

Eurytliecta fraudulenta n. sp, 

$ , 11-14 mm. Head and palpi dark browui mixed with ferru- 

ginous or red. Antennae brown mixed with grey, eiliations over one. 
Thorax dark browm, sometimes mixed with reddish. Abdomen and 
legs dark hrown. Forewings, costa strongl}" arched at base, apex 
reetangular, termeii moderately rounded, slightly oblique; dark slaty 
brown strigulated throughout with ferruginous or red; fringes slate 
colour, basal half reddish. Hindwings greyish-fuscous: fringes 
greyish-fus eons with dai^k basal line. 

$ . Head and thorax broAvn, ochreous or ferruginous. Fore- 
wings usually brown mixed with yellow, ferruginous or reddish; 
margin of basal patch very oblique, reaching dorsum at about -1; a 
broad, fairly eAmn paler fascia following basal patch, imialty lead- 
coloured, sometimes Avhitish, frequently obscure; a shoi’t white out- 
Avardly oblique fascia from costa at f, frequently bent at middle and 
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contiiiiied in lead-colour to before toriins, soinetiiiies forming part of 
a siibtriaiignlar patcli on costa before apex: fringes a mixture of the 
wing colours. Hindwings fuscous: fringes fuscous with dark basal 
line, round apex ochreous-whitish. 

Superficially very similar to Epicliorista mnplimies Meyr. The 
female is extremely variable, one example hawng the first and second 
fasciae united and forming a broad white band across the wing. 

Gordon s Pyramid and Mount Arthur Tableland, in February 
and March. A good series taken at about 4,000 feet. Holotype ( ^ ) , 
allotype (?) and a series of paratypes in coll. Cavrthron Institute. 


Gelechiidae. 


Anisoplaca fraxinea ii. sp. 

^ ? . 19-21 mm. Head and thorax oehreous-w^hite mixed with 

drab, sides of face black. Palpi ochreous-white, basal f of second 
segment black, basal and median fuscous rings on terminal segment. 
Antennae ochreous-white mixed with fuscous, in male serrulate, cilia- 
tioiis Abdomen whitish-ochreous mixed with fuscous. Legs 
oehreoiis, strongly infuseated, tarsi amiulated with ochreous. Pore- 
wings elongate, costa moderately arched, apex round-pointed, termen 
rounded, oblique: whitisli-ochreous densely irrorated with brownisli- 
ochreous arid strigulated until fuscous; costa with black spot at base; 
costal edge dotted with blacldsh-fuscoiis throughout; first diseal a 
blackish dot ringed with whitish; other stigmata obscure or absent; 
termen margined with blackish-fuscous : fringes ochreous with median 
fuscous line. Hindwings fuseous-grey : fringes ochreous with obscure 
dark basal shade. 

Superficially nearest to A. acliyrota Meyr. 

. Nelson and Flora Elver, in March. Dr. Turner has also taken 
it at Arthurs Pass in February. Holotjype ( ^ ) , allotype (2), slide 
of male genitalia and paratypes in coll, Cawthroii Institute. 

Lecitliocera micromela- Lo'w. Trans. Roy. Soc. S. Aus., 21, 55. 

Of this Australian species Dr. Turner took examples at Eotorua. 
These lie has presented to the Cawthron Institute, together with Aus- 
tralian specimens of the same insect. Having regard to the central 
position of the locality it does not seem probable that the species is 
an accideiitai introduction to Neur Zealand. The insect is not a strik- 
ing one, being only about 12 mm. in expanse of wing. The head, 
thorax and forewings are sooty black, the antennae and palpi ochreous 
and the hindwings fuscous. 

Stomopteryx colimhma n. sp. 

This species is described, under the name S. simpUcella (Walk.) 
m: Trams, N.Z. Tnst.,: 55, 666.^ Having, .through the kindness of .Dr. 
A. J. Turner, 'received Australian speeimens of 'Walker species I 


^ I take this opportunity of correcting an error in the legenU of the 
figures at the abore reference. By a transposition of drawings the geni- 
talia of tjelechia negUeta Philp. are represented as those of Btomoyteryx 
simplicella Walk. 
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have been able to compare the male genitalia of the two forms, and I 
here give figures of the harpes, which are of quite definite distinctness. 
Apart, however, from the structural characters there appears to be a 
colour character of some value in separating the two forms, the white 
mark on the forewings at | being reduced to a mere spot in columlina 
while it often forms an almost complete fascia in simpUcella, 



Fig. 1 .^ — Stomopteryx simplicella Walk. Harpe, inner view. 
Fig. 2. — cohmibitia n. sp. Harpe, inner view. 


Oecophoridae. 

Borkhausenia decora n. sp. 

^ . 9-11 mm. Head, palpi, thorax and abdomen pui’plish-hlack. 

Antennae pnrplish-black, ciliations f. Legs purplish- fuscous, tarsi 
ammlated with ochreous. Forewings, costa slightly arched, apex 
broadly rounded, termen rounded, strongly oblique; bright yellow 
to orange ; markings shining silvery ; an ontw^ardly oblique fascia 
from -J-, broadly margined with black, reaching beyond fold ; an almost 
straight fascia from middle of costa to before dorsum; a triangular 
fascia from costa at f reaching half across wing ; a narrow snbterminal 
fascia parallel to termen; the last three fasciae with a few black 
scales on margins: fringes dark fuscous, base orange, Hindwings 
dark fuscous; fringes dark fuscous with darker basal line. 

Near B. covipsogra7nma Meyr. and B. chrysogramma Meyr., but 
in both of these species the first fascia reaches the dorsum. 

Lake Rotoroa, in February. Three males secured. Holotype 
and paratypes in coll. Cawthr on Institute. 

Borkhausenia latens n. sp. 

$ , 11 mm. Head and thorax greyish-ochreous mixed with fus- 

cous. Papi oehreous-white, base, subapieal ring on second segment 
and a subbasal ring on terminal segment, fuscous. Antemiae fuscous 
mixed with ochreous, minutely ciliated. Abdomen whitisli-ochreous^ 
mixed with fuscous except on basal segments. Legs whitish-ochreous? 
anterior tibiae and tarsi broadly banded with fuscous. Porewings, 
costa moderately arched, apex broadly rounded, termen rounded, 
oblique; whitish-ochreous with scattered brown scales; markings 
fuscous-blackish, suffused; a thick oblique fascia from costa at base 
to. fold, where it includes plica! spot ; first discal spot obliquely above 
plical - a broadly suffused irregular fascia from costa at | to tomus ; 
a short fascia from costa at f : fringes whitish-ochreous mixed with 
fuscous. Hindwings shining greyish-white : fringes whitish-oGhreous. 

Resembling the larger species B, plagmtella Walk, in some 
respects, but there are many differences of markings. 
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Eotoriia, in Pebniary. A single male taken hj Dr. A. J. Turner. 
Holotype in coll. Ca^vtliron Institute. 

Borkhausenia clarkei n. sp. 

15-16 mni. Head and antennae gTeyisli-fiiscous, dilations 
in $ |. Palpi fuscous, second segment mixed with white within. 
Abdomen fiiseoiis-grey. Legs, anterior pair fuscous, iiiiddle pair 
fuseoiis with tibiae and tarsi banded with whitish, posterior pair 
fuseoiis-grey. Forewings moderate, costa w^ell arched, apex rounded, 
teriiien rounded, oblicpie; white, irrorated with dark fuscous; stig- 
mata blackish; plica! large, oblkiuely l)efore first diseal, coalescing 
with dark piatcli on dorsum ; irroration tending to form blotches on 
costa at base, -J, i and l; apical blotch sending an obscure line to 
toriiiis, where it forms a tornal blotch: fringes whitish-grey mixed 
with fuscous, Hindwings and fringes fuscous-gTey. 

Nearest B. seckisa Philp., but with more contrasted colouring. 

"Waikaraka Yalley and Kauri Gully, Auckland, in January. 
Discovered by Mr. C. E. Clarke, who has asked me to describe the 
species. A male from each locality. Holotype in coll. C. E. Clarke 
and paratype in coll. Cawthron Institute'. 


Gymnobathra primaiia n. sp. 

$ . 19-21 mm. Head oehreous. Palpi and thorax ochreous 

mixed with fuscous. Antennae ochreous mixed with fuscous, finely 
serrulate, eiliations 1. Abdomen brassy, anal tuft ochreous. Legs 
whitish-oehreous, more or less infuseated, anterior pairs almost wdiolly 
fuseous, Porewings, costa well arched, apex obtuse, termen rounded, 
oblique ; greyish-oclireous sprinkled with fuscous-black ; markings 
fuscous-black; a small spot on base of costa continued for a short 
distance along costal edge; first discal spot fairly large; plical 
obliquely beyond first diseal, small; second discal as large as first 
diseal, usually slightly elongated in direction of torniis; five or six 
spots on costa between 1 and apex: fringes greyish-ochreoiis with 
obscure subbasal fuscous line. Hindwings whitish-grey, infnseated 
round termen and dorsum : fringes ochreous-grey with dark basal line. 

This and the two following speeies are superficially very much 
alike. The present species is the largest of the three. The males can 
be easily separated by the characters of the genitalia which can 
usually be made out without dissection. 

Mount Arthur Tableland (4,500 feet), Flora River (3,000 feet), 
and Aniseed Vallejp in December and Pebniary. Pour males. liolo- 
type and paratypes in coll. Cawthron Institute. 

Gymnobatbra levig^ta n. sp. 

S 9 - 14-17 mm. Head and thorax ochreous. Palpi oehreous 
mixed with fuscous, second segment not much thickened with scales 
and tapering smoothly into terminal segment. Antennae ochreous 
annulated with fuscous, eiliations about 1. Abdomen brassy, seg- 
mental divisions whitish. Legs whitish-oehreous mixed with fuscous. 
Forewings, costa moderately arched, apex pointed, termen slightly 
Toimdecl, oblique; pale ochreous-white, thickly irrorated wdth oehreous 
and sprinkled with fuseous; female more brownish; stigmata fuscous- 
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black, often obscure ; first diseal round, obliquely before plical wliicli 
is usually smaller, but sometimes larger, than first discal; second 
discal largest, usually curved, sometimes double ; a minute spot on 
costa at §, not always present: fringes ochreous- whitish with dark 
subbasal shade. Hindwings shining white, slightly ochreous. towards 
apex. 

Easily distinguished from its allies by the form of the labial palpi. 
Dun Mountain and Mount Arthur Tableland, in November and 
December. Fairly common at elevations of from 3,000 to 4,500 feet. 
Holotype { S ), allotype ( $ ) and several paratypes in coll. Cawthron 
Institute. 



3. — Oyrmio'batJira inaeqiiata n. sp. Harpe, inner view. 
l-'iG. 4. — G. prim aria n. sp. Harpe, inner view^ 

Fig. 5. — G. levigata n. sp. Harpe, inner view. 

Fig. 6. — Cr. calliploca Meyr. Harpe, inner veiAV. 

Gymnobathra inaequata ii. sp. 

$ $. 17-19. Head and tliorax pale oclireous, base of tegular 

fuscous. Palpi, second segment thickened with appressed scales, apex 
broad and truncate, ochreous; second segment outwardly fuscous. 
Antennae oclireous, eiliations in $ about 1. Abdomen brassj^, seg- 
mental divisions whitish, anal tuft ochreous. Legs ochreous, clensely 
irrorated with fuscous, especially anterior pairs. Porewings, costa 
moderatelj^ arched, apex blunt-pointed, termen rounded, oblique ; 
whitish-oehreous (in 9 browner) sprinkled with blackish-fuscous; 
markings blackish- fuscous; a small area at costa at base; first discal 
rather .irregular, obliquely before plical which is roundish and as 
large as, or larger than, first discal; second discal smalleiv dot-like 
or transversely linear; four or five dots on costa between 4 and 
apex, apical ones usually very obscure: fringes whitish-oehreous with 
some fuscous scales. Hindwings shining whitish: fringes ochreous 
'tinged..,' 

Superficially extremely like the preceding species, but easily 
separated by the difference in the palpi. In Trans, N,Z. ImL, 57, 
719, I have figured the male genitalia of this species as those of B, 
calliploca and in order to avoid confusion I here supply figures of 
the four allied species. 
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Diiix Moiintaiiij Flora River and Cobb Valley, in November and 
December. As at present known,, this species seems to occur at lower 
altitudes than B. UmgaioL, 3,000 feet being the highest elevation 
recorded. Holotype ( S ), allotype ( ? ) and a series of paratypes in 
coll. Cawthron Institute. 

Trachypepla metallifera n. sp. 

^ . 1143 mill. Head fuscous mixed with ferruginous. Anten- 

nae fuscous aniiulated with yellow, ciliations in $ 2^. Palpi dark 
fuscous mixed with yellow. Thorax fuscous mixed with ferruginous 
and yellow. Abdomen dark biunzy-fuscoiis. Legs fuscous, tarsi 
aiinulated with oelrreous. Forewings, costa slightly arched, apex 
round-pointed, ternien rounded, oblique ; ferruginous mixed with 
yellow and with some fuscous on basal half ; scale tufts more or less 
blackish; a rather broad silvery-white median fascia, outwardly 
oblique from costa ; a pale yellowish patch at apex, from which issues 
a thin terminal line: fringes ferruginous-yellow with fuscous tips. 
Hindwings and fringes dark bronzy fuscous. 

Waimarino and Raiiriimi, in January. Two males secured by 
Mr. C. E. Clarke. Wliat appears to be the same species, though less 
bright in colour, has been taken in the South Island by the late Mr. 
C. 0. Fenwick at Eglinton Valley, and by the writer at 'Wairaurahiri 
and Goulaiid Downs, Nelson. Holotype ( $ ) in coll. C. E, Clarke 
and paratype in coll. Cawthron Institute. 

Proteodes varia n. sp. 

^ . 19-20 Him. Head and jxalpi -whitish mixed with fuscous. 
Antennae greyisli-fiiseous. Thorax fuscous mixed with grey and 
whitish. Abdomen grey. Legs whitish, all tibiae and tarsi strongly 
infiiseated and amiulated with oehreous-white. Forewings, costa 
strongly arched, apex rectangular, termeii almost straight, rounded 
beneath, not oblique : white, densely irrorated with grey and strigu- 
lated with fuseons, the strigiilations tending to form chains of spots ; 
a large more or less round blackish-fuscous spot in disc at I with 
an irregular bar of the same colour beneath it on fold; an irregular 
blaekish-fiiscoiis spot in disc at between these two spots a whitish 
suffusion: an obscure series of blackish marks round termen: fringes 
grey with dark siibbasal line. Hindwings and fringes pale grey. 

Near P. melograplia Meyr. but differing in several details. One 
speeiaieii has the discal spot reddish. 

Nelson, in Pebriiar 3 ", March and ifpril. Four males. Holotype 
and paratypes in eoll. CawTliron Institute. 

EupriDnocera (!) notabilis n. sp. 

$ . 34-37, mm. Head whitish-ochreoiis mixed wdtli brown. Palpi 
long, curved, second segment thickened with appressed scales, terminal 
thin, acute, wdiitish-oehreoiis mixed with ochreous. Antennae whitish- 
.oehreous „ mixed' with brownish., . Thorax wdiitish-ochreous with an 
obscure brown median stripe and a pair of more prominent brown 
lateral stripes. Abdomen oehreous-white. Legs ochreous-white, 
.anterior tarsi; broadl^^ banded with brown. Forewings long, narrow^ 
oosta moderate^ arched at base, apex acute, termen sinuate, oblique; 
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wliitisli-oclireoiis; markings brown; a fairly broad but indistinct 
median stripe from base to apex; a very obscure narrow streak along 
dorsum to near tornus; first discal spot minute; plieal spot obsolete; 
second discal large, round; subterminal and terminal series of hardly 
perceptible dots: fringes oelireous-white. Hindwings and fringes 
shining oclireous-wMte. 

This fine insect is only provisionally placed in Euprionocera it 
does not' agree in all points with that genus, hue in the absence of the 
male it is inadvisable to erect a new genus at this juncture. 

Flora Elver, in February and March. Two females secured after 
dark at about 3,000 feet. Holotype and paratype in coll. Cawthron 
Institute. 

GtLYPHIPTERYGIDAE. 

Heliostibes gxegalis n. sp. 

$ . 14-16 mm. Head and thorax snuff-brown, face ochreous. 

Palpi ochreous, terminal segment dark fuscous. Antennae dark 
fuscous mixed with brown. Abdomen dark fuscous, copper tinged, 
segmental divisions ochreous. Legs ochreous mixed with purplish- 
fuscous, anterior tibiae and tarsi almost entirely purplish-fuscous. 
Forewings, costa slightly arched, apex rectangular, termen almost 
straight, slightly oblique; snuff -brown mixed with white in disc; an 
obscure rather loroad white subterminal line, indented beneath costa: 
fringes dark fuscous mixed with brown, tips brown. Hindwings 
blackish-fuscous, paler towards base: fringes greyish-fuscous with 
dark basal line, round apex ochreous. 

The almost unicolourous forewings at once distinguish the specie^ 
from the other members of the genus. 

Kussell, Bay of Islands. Three females bred from larvae feeding 
gregariously on Leptosperm^mi in the manner of H. atycMoides. The 
material was sent to the Cawthron Institute by Mr. E. Stone Florance 
as a pest on manuka shrubs and was thought to he the well known 
H. {I'tycMoides ^ ; the rearing out of the larvae, however, resulted in the 
discoveiy of the new species. Holotype and paratypes in coll. Caw- 
thron Institute. 

GlypMpteryx similis n. sp. 

$ . 12-13 mm. Head, antennae and thorax bronzy brown. 

Palpi white, with four bands and ai)ex of terminal segment beneath, 
black, the black turning to bronzy brown above. Abdomen bronzy 
brown, apex ochreous. Legs bronzy brown, tarsi annulated with 
whitish. Forewings, costa moderately arched, apex broadly rounded, 
termen with indentation above middle, oblique; bronzy brown, paler on 
apical half ; a broad white fascia from dorsum near base, narrowed api- 
cally and reaching beyond fold; a narrower white fascia from costa 
before | reaching to fold; a similar fascia crossing wing a little beyond 
this, slightly exeurved, rather dilated on dorsum, in disc violet- 
purplish-metallic ; a similar but straighter and naiTOwer fascia follpw- 
ing this ; three short fasciae between this and apex, white on^ costa, 
violet-purplish-metallic beneath, the second reaching indentation on 
termen ; a black apical spot; a black blotch along lower half of termen 
containing five (sometimes, by coalescence, a smaller number) golden- 
violet-metallic spots; above this blotch two or three blackish lines: 
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fringes wMtisli, basally broadly fuscous except at indentation. Hind- 
wings and fringes greyisb-fuscoiis. 

Siiperfieialiy like a pale G, zoineuta Meyr.,. but with narrower 
wings tliaii that species. 

Mount Arthur Tableland and CTordon's Pyramid, January to 
March. Eight males taken at about 4^500 feet. Holotype and para- 
types ill coll. Chi'wthron Institute. 


COUEOPHORIDAE. 

Bactrachedra litterata ii. sp. 

$ , 10-11 mill. Head and thorax whitish-ochreoris. Palpi 

whitisli-oelireous, marked with brown outwardly. Antennae ochreous 
aiiiiulated with brown. Legs whitish-oehreous, anterior pair infiis- 
eatecl, tarsi faintly amiulated wutli paler. Forewings whitish- ochreous, 
darker apically, round apex black: fringes greyish-fiiseous, round 
apex ochreous. Hindwings greyish-fuscous. 

The black apex of forewings is a sufficient distiiigiiishing char- 
acter. 

Gre 3 'iiioutli, in February. Dr. A. J. Turner secured two females 
and a damaged male. Holotype ( $ ) and paratype in coll. Cawthron 
Institute. 

Tixeid^ve. 

Tinea dividua ii. sp, 

S. 17-18 mm. Head ochreous. Palpi ochreous mixed with 
fuscous. Antennae fuscous mixed with ochreous, ciliations 1. Thorax 
and abdomen dark fuscous mixed with ochreous. Legs dark fuscous 
mixed with ochreous, tarsi iiarrowiy amiulated with ochreous. Fore- 
wings, costa iiioderately arched, apex pointed, termen almost straight, 
strongly oblique ; bright browui wuth scattered whitish and fuscous 
scales; costal margin on apical half more vor less whitish; a broad 
stripe of whitish along dorsum to tornus where it is ochreous tinged; 
upper margin of this stripe interrupted at middle by a blackish-browui 
spot: fringes brown mixed with ochreous. Hindwings dark purjjlish- 
fuscous: fringes fuscous. 

The pale dorsal area with the included dark spot is a good specific 
character. 

Flora River and Gordons Pyramid, in January. Two males 
Holotype, paratype and slide of type genitalia in eoll. Cawthron 
Institute. ' 

Mallobathra obscnra n. sp. 

A . 11-14 mm. Head, palpi and thorax dark browm. Antennae 
dark browm, ciliations in $ 3. Legs browm. Forewings, costa 

moderatel}^ arched, apex rounded, termen rounded, oblique; rather 
bright browm closely strigulated with dark fuscous : fringes browm, 
tips greyish. Hindwings and fringes dark purplish-fuscous. 

Extremely like M, lioynalopa Meyr. but slightly blighter in colour 
and pimportionately broader- winged. The differences in the male 
geiiit alia are definite and sufficient. 

Southland. Fairly common in October. Holot^qie and para- 
types in. eoll A. PHlpott. 
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Notes on Isonomeutis aumaropa Meyr, 

(Lepidoptera), 

By Alfred Philpott, Hon, Keseareh Student in Lepidoptera, 
Cawthroii' Institute, Nelson. 

[Read before the Nelson Philosophical Society, 26th October, 1927; 
received by Editor, 28lh October, 1927; issued separately, 

14 th Februari/, 1928. \ 

The genus Isonommi'is was erected by Meyrick in 1887 for tlie recep- 
tion of a peculiar little Pyralid-like species taken at ’Wiiangarei. 
Since then the moth has been found at ‘Wellington and Nelson, the 
probability being that it occurs in suitable localities throughout the 
North Island and the northern portion of the South. The larva is 
said by Hudson to live under the bark-flakes of the matai {Fodocarims 
spicaia,), feeding on the softer growing portion and subsequently 
forming a tough pupal cocoon of silk covered with fragments of bark. 

In the original description Meyrick placed the species in the 
Conchy lidae (now known as the Phaloniidae) , but in his EeAUsion 
of the classification of the New Zealand Tortricina’’ {Trans. N.Z. 
Inst., 43, 78) he states that after further study he has concluded that 
IwnommMs is not correctly referable to this group’' (the Toidri- 
coidea) and that he has removed it to the Plutellidae. In 1923, how- 
ever, the genus is referred back to the Tortrieoidea and placed, with 
a second species, J. resUncta, in the family Copromorphidae, which 
includes one other New Zealand species, Pliycomorplia meiaclirifsa 
Meyr. 

Hudson has given coloured figures of the female moth and the 
larva in his Manual of New Zealand Entomology , 13, figs. 2 and 

2.i, but, as far as I am aware, no structural hgures have yet been 
published. It may be useful, therefore, do present a series of these 
and to comment on their characteristics with a view to more definitely 
fixing tlie systematic loosition of this interesting and puzzling genus. 

The Venation, 

It will be noted that in the anal area of the forewing there is 
only one vein, and that it is hot forked basally. This vein may be 
called 2A or 2A+1 A. The anal furrow is hardly marked at all, there 
being only the merest indication of it near the base. Culb is rather 
remote from the angle, hut Cula, the branches of M, and R2, R4, 
and E5 are almost equidistant at their bases. R2 rises from the cell 
slightly basad of Culh, and R1 at about middle of cell. Sc is in a 
normal position, pursuing a course about halfway between the eostal 
margin and the radius. No part of M is present within the cell. In 
the hindwing 3A is present and 2A and lA are coincideiit except 
for a short distance at the base. The anal fold is well marked but 
does not contain any vein. Culb is fairly remote from the angle of 
cell; Cula and M3 are connate; Ml rises from about the middle of 
the oblique disco cellular s ywith M2 a little nearer to it thau to M3; 
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E is remote from Ml and proceeds straight from the upper angle 
of cell, reaching margin at apex. Sc is basally connate with R, 
gradually diverging from the lower vein. The course of the basal 
portion of M is weakly marked wdthiii the cell. 

In studying the venation there are three points to which atten- 
tion must be directed, namely, the rednetion of the veins in the anal 



dorsal view. 

area, the basal position of those veins which rise from the end of 
the ceU, and the fact that there are no stalked veins. In the Tortri- 
coidea the main anal vein is normally strongly forked basally, and 
there is at least an apical remnant of the vein occupying the anal 
furrow. In the hindwing the ahnost complete coincidence of the 
first and second anal veins should be noted, also the basal connection 
'of 'Gula,andl.M3, . * 

The Head, Mouth-paets, etc. 

The antennae of the male are filiform and pubescent, with 38 
■segments in the flageH^ Palpi long, porrected, pointed, rough- 



'Pliyco7iiorp}ia met achnjsa Meyr. A, forewing. B, Wndwing. C, 
liead, lateral view. D, antenna, basal portion/ E, maxilla. F, 
labrum with pilifers. G-, labial palp, denuded. H, male genitalia, 
lateral view, with left hair-sac removed and right hair-sao displaced. 
I, harpe, inner view. J, aedeagus. K, tegunien, ventral view. L, 



374 


TrmisacUons. 


scaled a.bove and beneath, with terminal segment hidden. Haiistelluiii 
developed; maxillary palpi reduced, 4-segmented- Thorax without 
crests; posterior tibiae smooth. 


Male CtEnitalia, 

Tegunieii broad; miens long, curved, lateral^ compressed. 
Giiatlios absent. Yinculiiin moderate, arms rather broad, without 
sacciis. Aedeagiis iiioderate, apex irregular. Juxta a shield, with 
pair of small lobes and weak lateral processes attached to small 
transtilla. Harjics broad, entire, with inner transverse lobe near 
base and small transtilla. 

We are now in a position to compare the characters of Isono- 
nieutis with Pliycomorpha, an undoubted genus of the Copromor- 
pliidae and in fact, differing only from the type genus in the stalking 
of veins E3 and R4. These differences may he tabulated as under. 



Isonoyneuiis, 

Fycomorplia. 

Fore wing. 

lA 

Not forked basally. 

Strongly forked basally. 

Ciilb, M3 and 

Not approximated at base. 

Approximated at base. 

M2 

Ciilb to US 

Equidistant at point of 
origin. 

Unequally spaced at oiugin. 

Hiiidwing, 

Cula and M3 

Connate. 

Short-stalked. 

M2 

Not approximated to M3 

Approximated to M3. 

Pectinations 

Not present. 

Dense pectinations on bases 
of M, Cu2, and lA. 

Antennae 

Filiform. 

Strongly dentate. 

Labial palp 

Terminal segment conceal- 
ed; second segment very 
long, about eight times 
as long as third. 

Terminal segment not con- 
cealed; second segment 
about three times as long 
as third. 

Head 

Frons with projecting 
scales. 

Frons without projecting 
scales. 

Thorax 

Without crest. 

Slight posterior crest. 

Posterior tibiae 

Smooth. 

Slightly roughened above. 

Uncus 

Not recurved. 

Strongly recurved. 

Gnathos 

Absent 

Higbly specialized. 

Vinculum 

W^ell developed. 

Vestigial. 

Hair sacs 

Absent 

Present, large. 

Harpes 

Simple, broad, entire, with 

Very highly specialized. 


transverse basal lobe. narrow, intricate, 'witli 

basal lobe absent. 


It will he seen at once that there are many and important differ- 
ences between the two genera, and reference to the figures will render 
this still more apparent. AYithout so widening the definition of the 
Copromorphidae a,s to destroy the groiij)h systematic value it does 
not seem possible to ineliide IsonomeiiMs thei’ein; nor is the writer 
prepared to refer it to any other family. Probably the best course 
in the present state of our knowledge is to regard this interesting 
genus as representing a distinct family, with considerable affinity to 
the Oecophoridae. In passing, attention may he called to the very 
close resemblance of the male genitalia of Phycomorplia to the 
Pluteilid type. If considered on these characters alone, Phycomorpha 
might reasonably be referred to the Plutellidae, and there is quite 
^.;Ep:robaMy some real relationship,' 
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Notes on Nesomachilis maorieus Tillyard, with 
particulars of a new sense-organ. 

By J. W. Evans, B.A. 

(Communicated by Dr. E. J. Tillyard, P.R.S.) 

[Read lyefore the Nelso^i Philosophical Society^ 28th Septemher, 1921; 
received ty Editor, 30th Peptemher, 1327; isstted separately^ 

IJfth Fehruarpy 1928.'\ 


At the suggestion of Dr. Tillyard I have been keeping isome 
specimens of Nesomachilis 77iaoriciis Till, in captmty in order to 
determine particulars of their life-history. Some of the following 
points in connection with their anatomy have not, so far as I am 
aware, been previously described. 

A full grown specimen of N. mao7'icus is 16 mm. long from the 
front of the head to the tip of the appendix dorsalis. 

This insect though having many primitive characters, chief 
among which is the apterous condition, has acquired certain speciali- 
zations, among them being the possession of scales; these vary in 
colour from black to pale brown and in reflected light appear bronze; 
in form they are very similar to those of Lepidoptera, though lacking 
cross striations. 

The arrangement of the scales is interesting. They are placed 
more or less radially round a point in the centre of the mesothorax, 
(Fig. 1), those on the prothorax being directed forwards, while those 
on the first abdominal segment are directed backwards. 

The scales are soon rubbed off, in which ease the insect appears 
white and is very conspicuous, though when covered with scales it 
blends with its surroundings. 

The maxillary palpi which consist of seven segments are long, 
and project in front of the head. (Pigs. 3-5.) They are not held 
straight out but are bent, the terminal segment being parallel to and 
held directly under the basal segment. On the inside of the second 
segment and distally placed is fonnd a sensory organ of unknown 
function, which occurs only in the male insects. (Pigs. 2, 2a), This 
organ consists of a projecting finger-like process, which forms the 
roof of a round pad, also 'projecting. In this pad ai^e inserted a 
number of thick black hairs, presumably modified scales, which form 
a brush almost coming in contact with the upper projection which 
is transversely striated. At the end of each instar the hairs are mostly 
rubbed off. 

Somewhat similar sense-organs occur in certain Mecoptera and 
Diptera, Nannochorisfa dipt oroides Till, being an example of the 
former. In this species the organ, which is found in both sexes and 
occurs on the third segment of the maxillary palp, medially placed, 
consists of a pit-like structure bearing sensillae, which are hair-like 
filaments and not modified scales. 



Fio. 1,— DIagrain of tergites to show arrangement of scales on the thorax 
and first abdominal segment. The scales lie at right angles to i the 
lines, their unattached ends pointing in the direction of the arrows. 
The lines do not correspond in number or position with those 
■ actually present. 
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pjQ, 2. — Second segm'ent of maxillary palp of male, showing sense organ. 
Fig. 2A.—Sense organ at beginning of instar. 

Pig. 3.— Lateral view of insect, maxillary palp. 

Fig. 4. — Right maxilla of female. 

5 — Front view of head of a male insect, maxillary palp, labial 
palp. 

Pig. 6.~-Male reproductive organs. vesicula seminalis, ejs., ejaculatory 
sac. (Left testis omitted.) 
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Edwardsma icmnaniensis Tonnoir. (Diptera Fain. Blepliaroceri- 
dae) bears a structure similar to that described aboA^e, but the depres- 
sion is more proiiouiicedj the cuticle being inAmginated and forming 
a flask-shaped IioIIoaa" containing sensillae. This organ also occurs in 
both sexes and is distally placed on the third segment. A similar 
structure occurs also in Simulium, 

In addition to compound thei’e are a pair of lateral ocelli 
on either side of a ridge bearing two sensory hairs, and a yexy large 
median ocellus AAdiich extends laterally on either side to the base 
of the antennae. (Fig. 5.) 

The male reproducthn organs differ from those of other Machili- 
dae as figured by Grassi and Oudemaiis. Bach testis is an elongated 
slender organ of Arliich the terminal portion is filamentous, the median 
eomparathnly broad ; this portion leads posteriorly into the vas 
deferens, AAliich opens into the base of an elongated ejaenlatory sac. 
A globular A’esicula seminalis is also connected with the ejaculatory 
sac and opens into it anteriorly to its connection with the vasa defer- 
entia. (Fig. 6.) 

The OA^aries, which are panoistie, are branched but not segment- 
ally arranged, and eoiitain orange-coloured eggs. (Fig. 7.) The 
figure is of an OAmry of an immature female. 

NemnacMlis is alAAmys found under stones or wood, yet in cap- 
tivity it exhibits no phototropisms, being equally at home in a bright 
light or in the dark. 

"Wlien agitated, the antemiae, -which are long and normally rest 
along the side of the body, are AAmA^ed in front of the head, and the 
insect advances AAith sudden jerk^^ movements, sometimes jumping a 
considerable distance off the ground. 

I haA^e to thank Dr. Tillyard and Mr. A. Tonnoir for help and 
adAuce, and Mr, E. S. Gourlay for collecting the material studied. 
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The Fresh-Water Eels of New Zealand. 

By Professor Johs. Schmidt, PI 1 .D., D.Se., Hon. P.E.S.E., 

For. M.L.S., For. M.Z.S., Director, Carlsberg Laboratory, 

Coiieiiliagen. j 

IReceived 'by Editor through Mr. M. E. Hefford, Chief Inspector of Fisheries, 
Marine Dejmrtment, 8th November, 1927; issned separately, 

14th February, 1928.} 

1. Introduction. 

After having conciuded my investigations into the classification and 
migrations of the Atlantic species of eel, researches which have 
occupied many years, ^ I have turned my attention to the eels of the 
Indo-Pacifie region.- 

The first essential here was to reduce the classification to order; 
for how could one hope to explain the distribution and life-history of 
the^ dilferent species without knowledge of the characters by which 
the species in question could be distinguished one from another? 

I had obtained excellent results in the classification of the Euro- 
pean, American, and Japanese eels by the use of numerical characters, 
such as number of vertebrae, of fin rays, etc., and I therefore intro- 
duced this method in my studies of the Indo-Pacific species. 

The first part of my researches here consisted in studying the 
material of Indo-Pacific eels to be found in most of the important 
museums of the world, and very liberally placed at the disposal of 
the Carlsberg Laboratory. 

Very imi)ortant results were arrived at from this preliminary 
work alone, not least through our being able to apply the above- 
mentioned method to nearly all the existing type-specimens and other 
specimens noted in the literature, most of which were inadequately 
characterized in the descriptions given. We have now X-ray photos 
of most of these eels from museums in different parts of the world, 
and have thus been enabled to determine, for instance, the number 
of vertebrae in every single specimen. It was, of course, out of the 
question to skeletonize the types, and the process of X-ray photo- 
graphy here represents a great advance in these researches, as the 
number of vertebrae is a character which cannot be dispensed with. 

The comparatively few^ specimens from the museums, however, 
were not sufficient for a complete description, and I had therefore 
to procure a more extensive supply of material by other means. 

With this end in view, I set out, in 1926, on a vojmge to the 
Southern Pacific, visiting Australia, New Zealand, and Tahiti, and 
obtaining on the way great quantities of eels, sufficient for a statis- 


^Jolis Schmidt: The hreediiig Places of the Eel i^mithsonian Report tor 
1924, Washington, 1925). 

”Johs Schmidt: On the distribution of the Eresh-water Eels (Anguilla) 
throughout the World. — 2. Indo-Pacific Region (Mem. Acad. Roy ale Sciences 
et Lettres (le Danemark, 8 Ser. t. IQ, No. 4, Copenhagen, 1925). 
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licai investigation on the lines I had previously adopted in the case 
of eels of Eiirox)e and America (and Japan) d 

As regards the eels of Tahiti, I have xmhlished tlie results of 
my researches in the French Journal La Nahire^ No. 2765, 1927, in 
an article entitled Les Anguilles de Tahiti.'' In this, ^ a description 
is given of the three Anguilla species characteristic of the iroijical 
portion of the South Pacific, viz., the two long-finned and spotted 
species Angn/iUfi maitritiana Bennett and A7iguilla megastonva Kaup, 
together with the short-finned, uniformly-coloured Anguilla oiscura 
Gthr., which I was able to show Avas a distinct species, not identical 
with the Angtiilla australis Rich. An account of the four species of 
eels which I have ascertained exist on the continent of Australia will, 
it is hoped, shortly be published elsewhere. I shall in the following 
pages confine myself to the eels of Ncav Zealand. It is with great 
pleasure that I here acknowledge the interest wdth Avhich my iiiA^esti- 
gations have been regarded in New Zealand, not uiily in public insti- 
tutions, as specially the Marine Department, with Mr. A. E, Hefford 
as Chief Inspector of Fisheries, but also among a number of scientists 
and others. I wish to acknowledge the assistance of Mr. H. G. 
Maurice, Secretary of the English Department of Fisheries and 
President of the International Council, for having introduced 
me to the New Zealand authorities. My thanlvs are also due 
to the following gentlemen, all of AAdiom have helped in the 
worlc by contributing material; Mr. Gilbert Archey, Auckland; 
Professor W. B. Benlmin, P.R.S., Dunedin; Mr. T. W. 
Downes, Wanganui; Mr. H. Jensen, Thames; Mr. W. J. Phillips, 
Wellington, and Professor R. Speight Christchurch. During my 
stay in NeAv Zealand, I received much assistance from the Danish 
Consul at Wellington, Mr. S. A. Longiiet, and in the course of my 
researches at Pipiriki, on the Wanganui Rh’er, I Avas effiectwely 
supported by Mr. Page, Pixoiriki House, and tHe Rev. Henry 
Keremereta. 

To all these gentlemen I beg to offer my best thanks. I have also 
to thank Mr. H. Luebbert, Director of Fisheries, Hamburg, for a 
sample of New Zealand eels kindly sent me in 1912 from a consign- 
ment received in Hamburg. 

Last, but not least, I thank Mr. Yilli. Ege, M.Sc., and Miss E. 
Hansen, who, wfith me, have examined the New Zealand material at 
tJie Carlsberg Laboratory in Cox^enliagen. 

2. Classification. 

The fresh-Avater eels are x>robably more abundant in Ncav Zealand 
than anywhere else in the southern heinispliere. For the Maori, 
thejywere of the utmost economical importance, as is evident, for 
instance, froia the highly developed technique in methods and imple- 
ments for the capture of these fish, possessed by the natwes prior 
to the arrhml of Burox:)eans, Thanks to the numerous interesting 


Sclmiidt; First and Second Report on Eel Investigations (vols. 
is and de,? Raxiporis et Rroces-Vefbaux du Conseil Intevnational pour 
fie da ■ Afer, Copenhagen 1913 and 1915). ■ 
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descriptions given bj New Zealand investigators, especially T. W. 
Downes, Best and Hamilton, I have been able, in my work ‘ ' On the 
Distribution of the Fresh-’water Eels throughout the World {l.o, p. 
347~3'53), to give a brief survey of the New Zealand eels, with special 
reference to the Maoris and their relations with these fish. 

As regards the scientific investigation of the New Zealand eels, 
their classification and distrihiition, for instance, it was plain that 
much was still to be desired ; as matters stood, it might seem doubtful 
how many of the different '‘species'' of eel recorded from New Zea- 
land could be maintained as such in the light of modern requirements 
as to distiiiction of species. 

By means of statistical and other investigation of nearly 1,500 
cels from New Zealand, I have now definitely ascertained that there 
are two valid species of the genus Anguilla, both highly variable, 
though hardly more so than the European eel. They should rightly 
be called Anguilla auMralis Bich. and Anguilla auoldandi Eicli. 
Taldng the most conspicuous point of difference between them, viz., 
the length of the dorsal fin, I suggest that they should be called in 
English the short-finned eel (A. australis) and the long-fiimed eel 
(A. auchlandi). As regards coloration, both species are uniformly 
coloured (as -with the European and the American species) ; neither 
has the spotted or marbled coloration which distinguishes other 
Soiith-Paeifie species such as, for mstsuiee, Anguilla remhardtL 

The difference between the two New Zealand species is noticeable 
when we compare Fig. 1 {A. a'ucfeht7idf) and Fig. 2 [A, australis). 
In the former the dorsal fin extends a considerable distance in front 
of the vent; whereas in A. australis, the corresponding distance is only 
short. 



Fig. 3.— X too in 168 specimens of the long-finned eel {Anguilla auclc- 


lancli Rich.) from PipiriM, Wanganui River (A) and 93 specimens 
of the short-finned eel {Anguilla aiistraUs Uich.) from Pipirikl 
(44), Thames (24), and Christchurch {B) ; averages: 11.05 per 
cent. (A. aucklandi), and 2.41 per cent. (A. Each dot 

denotes a specimen. 




383 


ScPiMiDT.— Eels of N.Z: 

This cliaracter : the distance between front of the dorsal fin and 
the vent (a— d) is of great value in the classification of the ilngiiilla 
species' In our investigations, therefore, we determine a — d in each 
specimen, and express it as a percentage of the total length 

100 ). 

u 

Fig. 3 shows graphically X 100 in two samples of A. cmck- 

c 

lamli and A. respectively. Each dot denotes one eel. It will 

be noticed that in the 168 specimens of Anguilla auddandi, the value 
varied between 8-9% and 13-14%, whereas in the sample of the short- 
finned Anguilla austrciUs, the value did not exceed 4-5%. The 
average values wnre: for A. auddandi 11.05% and for A. australis 
2.41%. 

Fig. 3 thus shows that X 100 is a ''good” character, 
inasmuch as there was no overlapping in these fairly large samples 


A B 



Fig. 4.“ 


a — d 


X 100: Schematic representation of the variation of this value 


in the two samples represented graphically in fig. 3. 
average values; and hi=:highest, a» and lowest values in long- 
tinned eel { Anguilla aucklandi) and short-finned eel {Anguilla 
australis) respectively. 


of the two species. The same is apparent from the seheinatie Fig. 4 
where the variation of X 100 in the two species is shown in 

the same figure.^ 

Taking a — d in the New Zealand eels, there will be very few 
specimens which cannot be referred with certainty either to the long- 
fimied A, auddandi or to the short-finned A. australis. There are, 
however, a series of other characters which can be employed. Among 
these should he noted first of all the dentition, or form of the teeth- 
bands. Fig. 5 shows the teeth-bands of the upper jaw in 6 eels, 3 of 
either, species., 

^ When investigating very large samples, the range of variation will 
of course he somewhat increased. Up till now, we have found the extreme 
limits of A. australis to he + 5.7% and — 1.4%. (The value is 0 when the 
dorsal begins immediately above the vent, and negative when the point of 
commencement lies behind the vent). 
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These figures, for wliieh I have taken type specimens where 
possible, illustrate fairly well some of the commonest variations of the 
dentition in the two New Zealand species. The teeth-bands can, 
however, be considerablj' broader, especially in older specimens. 

The difference between the two species lies more particularly in 
the vomerine band, which is longer and narrower in A. micMandi 
than in A. (mstralis. In the latter, the vomerine band is short in 
proportion to the maxillary bands, and its greatest breadth lies 



5 , — Teetli-bands of the upper jaw in 6 eels, 3 of A^iguilla aucJdandi, the 

long-nnned eel (a, c,) and 3 of Anguilla austraUSy the short- 

flmied eel (rZ, e, /). 

a: Anguilla micManM Rich., Auckland Island, from type in the 
British Museum. 

1)1 Anguilla Dieff€n])acJiU Gray, New Zealand, from type in the 
British Museum. 

c: Ang-uilla, traffei Phillips (N.Z. Journal of Science and’ Techno- 
logy, 8, No. 1, 1925) W^ellington, from type in the Dominion 
Museum, Wellington. 

d: Anguilla (iiistraiis Rich., Tasmania, from type in the British 
Museum. 

e: Anguilla schinidt a Phillips (N.Z, Journal of Science and Tech- 
nology, 8, No. 1, 1925) Foxton, from type in the Dominion 
Museum, Wellington. 

/: Anguilla australis Pdch., Pipiriki, from specimen collected by 
the author. 

Drawings by Mr. Vilh. Bge, M.Sc, 

hehiful the middle,^ whereas the greatest' breadth in A. aiioJdandi lies 
fai'ther forward. The vomerine band of A, australis is therefore not 
infrequently shaped like the tongue or clapper of a bell (see figures 
5 d, -e, f). In A. micMandij the shape of tlie teeth bands is extremely 
variable; the maximal breadth of the vomerine band, however, is 
hardly ever found to lie behind the middle, as in A. msiroMs. 
maxillary bands are often much narrower than in A. uustraMs. 

- AjiauiUa mistralis is distinguished from the other short-finned species 
of AnpuiZla by its vomerine band, which is generally short and clapper- 
shaped (see for instance the figure of A. obscura Gthr. in my previously 
a^oted work on the Eels of Tahiti), 
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The immher of vertebrae is not a good distinctive character in 
the ease of the two New Zealand species, as it is in so many other 



Fio. 6. — Total number of vertebrae in 163 specimens of the long-finned eel 
(Anguilla auckla^idi) from Pipiriki, "Wanganui River (A) and in 
165 specimens of the shoi't-finned eel (Angitilla australis) from 
Poroporo Stream, Waiapu, East Cape (B); averages: 112.66 (A. 
aucklandi) and 111.64 (A. australis). — Each dot denotes a 

specimen. 

cases.^ The total number of vertebrae is shown in the graph Fig. 6. 
From this it wall be seen that the average number is about 1 higher 
in A. aucklandi than in A. australis (112.66 as against 111.64). 

A rather better character than the total number is the number 
of praehaemal vertebrae ; these are showui graphically in Fig. 7, from 
which it wall be seen that the average is higher in A. australis (45.67 
as against 44.25). 
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Fto. T.—Praehaemal number of vertebrae in 99 specimens of the short-finned 
eel {AnfmUa australis) from Kaipara Harbour and Thames (A) 
and in i63 specimens of the long-finned eel {Angtiilla aucklandi) 
from Pipiriki (B) ; averages: 45,67 (A. australis) and 44.25 (A. 
aucklandi). — Each dot denotes a specimen. 


^Tlie slight difference in number of vertebrae is a point which will 
render it difficult to distinguish between the larvae of the two New Zealand 
species of Eel, and is thus an obstacle to the study of their life history. It 
will he impossible, for instance, to distinguish between the larvae by number 
of myomeres alone, as I was able to do in the Atlantic with the larvae of 
the European and of the American eel, found in the same places. 
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Otlier miiiierical cliaraeters investigated, siieli as tlie iimiiber of 
braiieliiostegal rays and number of pectoral rays, showed slight 
average differences between the two species. 

As will be seen from Figs. 1 and 2, the month in A. aucklandi is 
larger than in A. australis; the same applies to length of head (dis- 
tance from gill aperture to point of lower jaw). Furthermore, it 
will be noticed that the angle of the mouth in A. aucklandi extends 
back a considerable distance beyond the eye, whereas in A. australis^ 
this angle lies approximately below the hind margin of the eye. This 
character is easily discernible in specimens of any reasonable size; 
it is advisable, by the way, to avoid as far as possible characters 
which, like the size of the eye and the pectorals, shape of head, etc., 
depend largely on the age and degree of development of the 
individual. 

It nia.y further be noted that the body in A. austiudis is rather 
more cylindrical in shape than that of A. aucklandi, which is higher, 
or more laterally compressed. 

We have now considered various characters which render it, on 
the Avhole, a matter of no great difficulty to distinguish between the 
two New 2!ealand species of fresh-water eel. If it is desired to 

identify one or more specimens, the following should be investigated; 
a 

1. X 100, or the distance between front of dorsal fin 

and vent expressed in percentage of total length (>see 
Figs. 1-2, 3-4). 

2. Shape of the teeth-bands (see Fig. 5). 

By means of these two characters, it should be possible in prac- 
tically every case to determine whether a given specimen belongs to 
AnguiUa australis or Anguilla aucklandi; finally, one can also take: 

3. The position of the eye in relation to the angle of the 

mouth (see Figs. 1-2). 

The eels of New Zealand differ in many ways from those of 
Europe ; notably, however, in attaining a far greater size. The Euro- 
pean eel rarely attains a length of 4 feet and a weight of 10-12 lbs. 
T. W. Dowmes records New Zealand specimens weighing 38, 46 and 
32 lbs., and mentions that on the 2nd May, 1917, fourteen eels w^ere 
t aken in the Moiimahaki Eiver, the smallest of which weighed 12 lbs. 
{Trans. N.Z. Inst., voL 50, 1918, pp. 300-302.) It is not known 
whether it is the long-finned or the short-finned si)eeies, or both, 
which attain such enormous weight.^ In future observations of 
gigantic eels it would therefore be very desirable to ascertain, in 
addition to length and weight, the species to which they belong. It 
will be seen from the foregoing that this can be determined by 
measuring a— d and total length; for an expert, examination of the 
bead alone will suffice to show whether it is that of A. aucklandi or 
A, australis. / , 


^ I sIiouM liere mention that Mr. T. W. Downes, of Wanganui, in a letter 
dated and April, 1926, sent m© a sketch of the dentition of an eel, vreighing 
22 lbs., which he had caught. It appears from the sketch that the specimen 
belonged to Anguilla aucJclandi, the long-finned eel. The maxillary bands 
were extremely broad, and the vomerine band of peculiar shape, something 
like that shown in Fig. 5 c, but still more pronounced. 
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3. Distribution. 

Having liad at iiiy disposal some twenty-odd samples, eoniprisiiig 
nearly 1,500 fresh-water eels, collected from the most widely different 
localities in New Zealand, I have endeavoured to ascertain from this 
material whether A. micldandi and A, australis are equally distributed 
throughout the country, or whether any peculiarities are discernible 
in the distribution. 



Fig. 8 . —Distribution of the New Zealand eels according to the examination 
of a number of samples consisting of about 1,500 specimens. 


The result of the investigations in this connection will be seen 
from the chart, Fig. 8. Fully blacked circles denote that 100% of 
the sample consisted of A. australis^ blank circles that 100% were A. 
ancldcmdi. Half black, half white denotes that there were 50% of 
each, and so on.^ 

The chart shows that the distribution of the two species is not 
uniform. There can be no doubt, for instance, hut that Anguilla 
aucJdandi helongB mainly to the south and west, Anguilla australis 
chiefly to the north and east. 

Further observations are certainly needed, and such will, it is to 
he hoped, shortly he available; we can already, however, discern a 


^ Only iu the case of fairly large samples bave tbe percentages been thus 
noted; in samples consisting of relatively few specimens, tbe number belong- 
ing to each species is noted. 1 + 4, for instance, indicates that the sample 
contained in 1 specimen of A. aucMaridi and 4 of A. atistralis* 
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cliaraeteristic distribution of the two species, which is probably of 
imidameiital importance in biological resspects. I will not, however, 
go further into this question here. 

In conclusion, I would merely note the possibility that ^ other 
species than the two common ones; A. aiicklandi and A. australis may 
be discovered in New Zealand. It is hardly probable, but should such 
be found they will most likely be stray specimens of tropical species 
which have found, their w^ay to the northern parts of the North Island. 
The most likely species is probably Anguilla reinkardti, which I 
found to be common in Lord Howm Island (off New South Wales). 
It is easily distinguished from the two uniformly coloured New Zea- 
land species however, by its spotted colouring, as well as by many 
other characters.’- 

Finally, I venture to hope that this brief article may help to 
arouse further interest in the fresh- water eels of New Zealand. Once 
the two species are generally recognized as distinct the way will be 
open for more profitable study of their distribution and life-history. 

Carlsberg Laboratory, July 18, 1927, 
Postscript. 

On page 366 of my paper on the distribution of the Fresh-water 
Eels (Anguilla) throughout the World, Copenhagen, 1925, (see foot- 
note 2 at the begiiuiing of the present paper) I said about Anguilla 
australis. 

“xinguilhi australis Rich., nec, Boulenger, nec. Weber and Beaufort 

(New Zealand, Australia and Tasmania). The latter species (i.e., 

Anguilla australis) must probably be subdivided.” 

After having examined a large number of samples of Anguilla 
mistralis covering the whole of its area I am now able to say definitely 
that the wspecies must be subdivided into two forms differing by slight 
])Ut constant average differences in the number of vertebrae, a — d, etc. 
I expect to deal with this in a more detailed manner in a paper on 
the Fresh-water Eels of Australia now under prepai-ation. I may, 
however, alreadj^ state here that I propose to divide the species into 
two forms: Angmlla australis Kich. f. occidentalis ii.f. inhabiting 
Australia (N.S. Wales and Victoria), Tasmania and Lord Howe 
Island and Anguilla australis Eich. f. orient alis n.f. inhabiting New 
Zealand, Chatham Island, New Caledonia and Fiji, probably also 
Norfolk Island. 

The two species of Fresh-v/ater Eels of Ne^v Zealand should thus 
rightly be called Angtiilla aucMmidi Eich. (long-finned eel) and 
Anguilla australis 'Eich. forma orientalis Jobs Schmidt (short-finned 
Pel).,/.,; 

Carlsberg Laboratory, October 22, 1927. 


;‘ In New Caledonia (about -800 miles from New Zealand) there are, 
besides A. remfiarati, two other spotted species, Anguilla mauritiana Bennett 
aita:Anguim megmtoma Kaup, as well as the short-finned Anguilla olscura 
Gthr. In regard to these, I would refer to mj article Ic. on The Fresh-water 
Eels of Tahiti, from which it will be seen that Anguilla oUsmtra Gthr. differs 
greatly from A. aiistTalis both in the dentition and in the far smaller number 
of vertebrae (from 101 to 107, average 103.88), 
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Whitebait (Qalaxias attenuatus): Growth and Value 

as Trout-food. 

By D, Hope 

(Coinrnuiiicated by E. W. Bennett.) 

lEead hefore the Philos opliica, I Institute of Canterhwry, Srd August, 1927; 
received 'by Editor, l€th tieptemher, 1927; issxied sepo/ratehj, 
llfth February, 1928.'] 

Plates 38 , 39 . 

To the residents of Cantei’bmy of forty years ago, whitebait was a 
very common aif iele of diet, owing to the immense shoals which ascen- 
ded onr rivers at that period. Among the general public, very little 
was known of their life-history, and there was a great divei*sity of 
opinion as to their identity. To satisfy myself on this point, I carried 
out a series of experiments at various times at Auckland, Canterbury 
and Southland, by keeping a quantity of live whitebait in captivity, 
enclosed in a small pond, as nearly under natural conditions as pos- 
sible, and noting their growth. The results were the same on every 
occasion; their growth was extremely rapid, and they reached the 
adult or Inanga stage in a few weeks, so that I was quite convinced 
that whitebait Avas the young of the Inanga. 

A controversy having arisen this season (1926) on the subject of 
trout-food, I again carried out the same experiment. On August 
17th, a small quantity of live whitebait was procured and placed in a 
small but secure pond where they would in all probability find a 
natural food supply. I preserved one specimen of the whitebait, and 
another after three weeks, and continued doing this at intervals of 
three weeks up to fifteen weeks. As may be seen from the photo- 
graphs the groA^vth was remarkably rapid, especially during the first 
six weeks (fig. 1). 

As these examples of growth were obtained f rom Avhitebait kept 
under natural conditions, and as I had heard the opinion expressed 
that whitebait remain whitebait always (proof of this statement 
having allegedly been obtained by keeping them in an aquarium), I 
carried out another experiment, to ascertain the effect of artificial 
feoding upon their rate of growth. The experiment Avas on the same 
lines as the former ones, except that the conditions were niorq arti- 
fieial. On October 16th, 1926, I procured a quantity of Iwe white- 
bait from the 'Waimakariri, and placed them in a fry-box which had 
a small stream of water constantly flomng through it. The white- 
bait were fed regularly on raw liver grated very small, and passed 
through a fine perforated zinc screen to eliminate the coarser par- 
ticles. A specimen was preserved on October 16th as AAhitebait, and 
further specimens at intervals of one month from that date (fig. 2). 
The growth was very slow in comparison with the growth of those kept 
under natural conditions, and it would appear that, as with trout. 
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food of tlie requisite quantity and quality is a major determining 
factor in the rate of growth of whitebait. 

The introduction of trout into New Zealand waters was attended 
with such imiiiense success that the results exceeded the expectations 
of the most sanguine; the fish rapidly attained to a size and to 
numbers unheard of in the parent stock, and in a very few years all 
our rivers vrere stocked with heavy fish from their sources to the sea. 
The fact that their introduction has proved such a phenomenal 
success would suggest that in onr New" Zealand waters they had 
found a food-supply which was eminently suited to their needs, and 
wdiich induced rapid growth. In the case of Salmo fario, particularly 
in the South Island this can be safely attributed to the whitebait, 
which from their habits and rapid growth formed the staple food- 
supply of the trout for the greater part of the year. 

Ill those early .days they entered our rivers in niillioiis, and 
ascended to the sources of all the main streams and* tributaries, 
rapidly grmving into the adult or Inanga stage, until every pool and 
backivater wms peopled wdth enormous numbers. The trout followed 
the shoals upstream, and finding an unlimited supply of food 
remained there all the summer, thus providing excellent fishing in any 
part of our streams. In the autumn the Inanga migrated to the sea 
for the purpose of spawuiing, and w^ere absent from the rivers during, 
the wdnter months ; this, how"ever. did not affect the trout to any 
appreciable extent, as from practical experience I have found that 
they feed very little or not at all during the winter months, and after 
spawning in the upper waters, drop down to the brackish waters to 
I'ecuperate. In the early spring they again commence to feed, and 
they then feed ravenously. It wms just at this period that the white- 
bait made tbeir appearance, leading them upstream, wdiere they 
rapidly regained condition. 

x\.t the present time, how'ever, conditions have altered con- 
siderably, through the increase in population and the consequent 
increase in the demand for w^hitehait as a table delicacy. The greater 
portion are now^ taken at the mouths of our rivers as they enter, and 
in eomparisoii very few are allow^ed to ascend. In eoiisequence, very 
few" Inanga are now" found upstream, and few descend to the sea in 
autumn to perpetuate tbeir species. This has had a veiy marked 
effect upon our trout fishing. With the decline of the Inanga there 
has been a eorresponding decline of the trout; the latter have 
deserted the upstream waters, and are now found only near the 
mouths of our large rivers, where their principal food is the Silvery 
(Retropifvna Eicliardsonii) . These latter fish enter the rivers during 
the spring and early summer for the purpose of spawning, but do 
not ascend much above the influence of the tides. After spawning, 
they again return to the sea, a the trout follow them; in tliis 
respect the influence of the Silvery upon the trout is the opposite to 
that of the whitebait. It has caused our Brown Trout to alter their 
habits and become migratory. They now live the major portion of 
their lives in the sea, and enter the rivers only in company with the 
Silveries, or for the purpose of spawning in late autumn. 
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Plate 38 



Fig. l.-~-Galaxias attenuatiis. Specimen as whitebait on I7th August, 1926, 
and at intervals of three weeks up to fifteen weeks. Under natural 
conditions as to food, etc. Slightly reduced. 


Face p. 3SQ. 
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Plate 39 



TiU'. '2.—G.aJaxias. attemiatus. Specimen as whitebait on 16th October, 1926, 
and at intervals of one month up to five months. Under artificial 
conditions as to food, etc. 
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The whitebait fishery is a most important iiidustiy, and troin an 
eeonomic point of view a veiy valuable national asset ; but under the 
present system of fishing the whitebait is in. extreme danger of 
extermination. At the present time there is not even a defined 
season for taking whitebait; they may be taken from the time they 
make their first appearance until they cease running. In the ease of 
our native and imported game, a season is provided, and if it is deemed 
necessary a closed season is enforced. On the west coast of the South 
Island a whitebait cannery is established, and there is in addition a 
cannery boat, which has been used to fish the practically virgin streams 
of south Westland, the last stronghold of the whitebait. Before the 
advent of the Midland Railway to Westland, the cost of transport 
was prohibitive ; but at the present time large quantities are for- 
warded each .season to supply the demand in Chiistehureh. Accord- 
ingly, there has also been a considerable increase in the number of 
men engaged in the whitebait fishery. 

As each individual whitebait is potentially an Inanga capable 
of reproducing its species, this indiscriminate fishing mthout restric- 
tion must eventually lead to disaster, unless steps are taken to con- 
serve them before it is too late. The Government, through the Touiist 
Department, spends large sums each year adveifising New Zealand 
to attract visitors to our shores for our famous fishing and scenic 
attractions ; and at the same time it entirely neglects the main cause 
of the fame of our fishing. 




z 
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The Rediscovery of Tonicia cuneata Suter and 
Acanthochites thileniusi Thiele (Order Po!yplaco= 
phora) together with the Description of a new 
Qenus and Short Review of the New Zealand 
Acanthochitonidae. 

By Edwin Ashby, P.L.S. 

( Coinniunieated by Albert E. Brookes.) 

IBead l}€fore AucUmid Institute 20th Aiigust, 1926; received ly Editor, 2nd 
I^eptemder, 1926; issued separately, 

Uith February, 1928-} 

Plate 40 . 

Foreword. 

Mr. Albert E. Brookes is to be congratulated on Ms rediseoverj?- of 
tbe shell described by 'Suter in 1908, under the name Tonicia cuneaia, 
hitherto only known from the two examples collected by the late Mr. 
J. C. Anderson in the Bay of Islands. Now, after a lapse of nearly 
twenty years, ]\Ii\ Brookes has rediscovered it 200 miles further south. 
To him we are also indebted for another important discover}" from 
the same locality, Tanranga Harbour; that of AcanihocMton thileniusi 
TMele, described by Dr. TMele in 1910 from the same harbour ; the 
type unfortunately remains in a European Museum, I make my 
grateful acknowledgments to Mr. Brookes for the gift of the specimens 
that form the subject-matter of this paper. 

Note , — Since the completion of this paper and its placing in the 
hands of Mr. Brookes, the writer has been informed that the date of 
publication of his earlier paper ‘ ^ The Acanthoid Chitons of New Zea- 
land/’ quite unintentionally on his part, antedates the publication 
of Miss Mestayer’s paper entitled New Zealand Mollusca, No. 3”; 
a paper that was read on 22nd October, 1924. This unfortunate 
oeciirrence makes the writer the author of the names Notoplax olwer% 
and N, fovemixensis, and his specimens and descriptions thereof, the 
types. These latter are being presented to the Dominion MuSseiim, 
AVellmgton, and the rest of the writer’s types to the Aiieklaiid 
Museum. 


Pseudotonicia n. gen. 

Having only 4 slits in the anterior valve, teeth sharp, median 
valves slits 1/1, tail- valve multislit as in Notoplax; the whole of the 
tegnieiitiini bears nunierous minute sense-organs that iiia,y have the same 
function as the 'feyes” in the genus Tonicia or be a special develop- 
ment of the ''megalop ores”; gill-rows short, girdle clothed with 
minute, spaced spicules appearing nude, except under magnification; 
sutural hair- tufts obsolete or subobsolete. 
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Family ACANTHOCHITONIDAE Hedley. 

Subfamily Pseudotonicina^: Ashby. 

(feinis Fseudoiomcia Ashby. 

PSEUDOTONICIA CUNEATA Suter. 

Tomcia cuneaia Suter, Trans, N.Z, Inst, toL 40, pp. 360-361, 
pi. 28, figs. 1-2, 1908. 

Craspedochiion cuneaia Iredale, Trans. N,Z. Inst, vol. 47, p. 485, 
1914. 

Ashby in '' The Aeanthoid Chitons of New Zealand,’^ Proc, Mai. 
Soc. Lond, vol. 17, pt. 1, pp. 5-35, pis. 1-4, April, 1926, states: ‘'The 
character of the anterior insertion plate (4 slits) and the fact that 
the valves are bestrewn with immense numbers of minute eyes, pre- 
cludes the possibility of its inclusion under the subfamily Acanthochi- 
toninae.^’ 


CLASSIFICATION. 

Mr. Brookes has supplied me with four examples of this shell, 
one a disarticulated paratype (one of the original two specimens) 
from the collection of the late Mr. J. C. Anderson, now in the collec- 
tion of Brookes. (2) A very fine specimen in spirit. (3 and 4) Dry, 
more or less damaged specimens. 

For the purpose of comparison with the genus Tonicia^ I dis- 
articulated an example from my own collection of T. elegans, the 
type species of that genus. All valves have strongly pectinated inser- 
tion-teeth; the lateral areas and the end-valves bear radiating rows 
or bands of eye-dots, and the gills extend the whole length of the foot. 

I also disarticulated an example of Lucilina suezensis, the type 
of that subgenus, and found that the insertion-plates were similar to 
those of the genus Tonicia:, the only distinction seems to be the 
position of the mucro in the tail-valve, certainly a non-generic char- 
acter, and at most can only warrant subgeneric distinction. In the 
genus Onitlio chiton, the insertion-plate of the anterior valve is pecti- 
nated like Tonicia, but the insertion-plate of the tail-valve is reduced 
to a low, smooth and narrow callus. In Suter ^s Tonicia cnnecffa, the 
insertion-plate of the anterior valve is quite dissimilar from that of 
the three genera above referred to, the teeth being unpectinated and 
sharp, also the gills do not extend the full length of the body. The 
minute "eyes'' mentioned by Suter are present in ah valves, bixt the 
larger of these apertures has a diameter of only about 12.5 mmm., 
whereas in Tonicia they have a diameter of about 50 mmm., and in 
Oniiliochiion scliolvieni of about 25 mmm. (these measurements are my 
own) ; thus it will be noted that whatever may be the function of these 
"eye-dots" in cuneaia, they are much smaller than the typical " eyes" 
of other genera. We are therefore able to determine that the insertion- 
plate ot cuneaia is certainly Aeanthoid in character, though the four 
to five variable slits, instead of the typical 5 slits of the Acanthochi- 
toninae, and the existence of numerous "eye-dots,'' separate it from 
that subfamily. We certainly are justified in its inclusion under the 
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family Aeaiithoehitonidae. This course is further supported by the 
discovery by the writer of subobsolete sutural haii^-tufts in the speci- 
men ill spirit referred to below. The insertion-plate of the anterior 
valve of the genus C^mspedocMton is not Acanthoid in character^ 
being deep!}" festooned as Pilsbry terms it; Ireclale must have been 
unaware of the true characteristics of that genus when he proposed 
the inclusion of auneata therein. 

DESCRIPTION. 

General appearance . — ^Valves reduced, girdle very broad, 
encroaching on the valves at sutures, shell smooth surface, anterior 
valve ray-ribbed, lateral area defined by a diagonal fold, pleural area 
more or less deeply longitudinally grooved, deep wedge-shaped notches 
margining these grooves, dorsal area well defined, broad, smooth, and 
beaked, niiicro post-median, colour, valves pink, girdle buff. 

Anterior valve , — This spirit specimen shows only three ray-ribs, 
the two disarticulated specimens show four, corresponding to the four 
slits, as in 'Snter’s t}T)e; (Mji\ Brookes has now in his collection three 
specimens showing five distinct rays, with corresponding slits); the 
surface of shell between ribs is smooth except for slight growth-lines 
and a few deep cuneiform excavations in upper half of shell. 

3iedlan valve. — Dorsal area beaked, smooth, broadly wedge- 
shaped, shallowly notched at margin (piimatifid) ; pleural area with 
4 to 6 deep longitudinal grooves margined with deep triangular 
notches or excavations; lateral area with a distinct fold separating 
it and pleural area; decoration irregular, and consists of more or 
less wedge-shaped excavations. 

PoMerior valve . — ^Dorsal area as in other valves, mucro post- 
median several longitudinal grooves similar to pleural area in other 
valves, posterior portion behind mucro shallow (flattish), slope almost 
straight, ornamentation consisting of irregular excavations. 

Girdle.— Greditlj expanded, and occupies fully two-thirds of total 
mdth of animal, encroaches greatly at sutures ; upper side of girdle 
^tspong}^^’ to the naked eye or under a low-power pocket lense and 
apparently without spicules, hair-tufts, or pores (as stated by Suter) ; 
but under 65 mag. girdle is seen to be clothed with spaced, adpressed. 
minute spicules, vpying in length from 4/200 to 6/200 mm. or 20 to 
30 mmm.. Underside of girdle clothed with adpressed glassy spicules 
or modified hair-like scales. With a pocket lens the writer was unable 
to find any evidence of sutural hair-tufts, hut under 65 mag. the 
existence of three sub- obsolete hair-tufts was noted on the two dry 
specimens, hut under a similar magnification the specimen in spirit 
was found to possess some evidence of sub-ohsolete hair-tufts at all 
sutures. No sutural pores detected, but slender curved spicules noted, 
three times the length of the other girdle-spicules, the longest meas- 
ured being 14/200 mm. or 70 mmm. 

^ White, anteiior valve 4 slits, equidistant, broad and 

deep, groove eontmued to tegmentum, teeth sharp and straight-edged, 
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articulaniGiitum thick and broad, here and there narrowly ridged, 
slits corresponding with ray-ribs; median valves slits 1/1, posterior 
valve irregularly slit as in genus Notoplax. 

3£easur0menU . — Of spirit specimen, total length 42 mm., width 23 
mm. of which the girdle occupies two-thirds, total length of body, ie., 
foot and head, 33 mm. of which head occupies 5 mm., mdth of foot 
a bare 10 mm., width of head 8 mm., gills post-median, 20 gill-slits 
counted which commence 4 mm. in front of anal extremity and extend 
forward 17 mm. 

Remarks. — Suter’s excellent description compared with the fore- 
going will give some idea of the margin of variation but he was 
incorrect in stating that the girdle was almost naked with very few 
silvery hairs near the margin. I have not seen any marginal fringe 
and the apparent absence of spicules under a low power is misleading, 
for minute spicules aret distributed all over. Suter was also quite 
unaware of the sub-obsolete hair-tufts; again, he was incorrect in 
stating that the teeth in the first seven valves are finely pectinated, 
because in the usual acceptance of the term as applied to the genus 
Tonicia they are not pectinated at all; a glance at the figure of 
Tonicia will at once show the difference; Suter ’s statement '‘ with 
gills extending nearly the whole length of the foot*’ is hardly correct, 
as a reference to the within measurements will show that the gills 
are but little more than half the length of the foot. 

I consider Fseudotomcia cuneata to be a specialized form belong- 
ing to the family Acanthoehitonidae ; and whereas in the subfamily 
Cryptoplacinae the slits of the anterior valve are reduced to 3, in 
this species they are reduced to 4. As this feature is persistent, it 
will seem advisable to erect for its reception a subfamily Pseudo- 
tonicinae, immediately following the subfamily Aeanthochitoninae. 

Addenda . — Since the completion of the paper Mr. Brookes 
informs me that he has obtained three additional examples of Pseudo- 
tonicia cuneata^ in each of which the anterior valve possesses 5 rays 
with corresponding slits in the insertion-plate. It is quite evident 
that the reduction of slits in this valve to four is not constant, and I 
have therefore asked Mr. Brookes to correct letterpress making the 
description read ''4 or 5 slits” and I take this opportunity of express- 
ing grave doubts as to whether the existence of the '‘minute eye-dots” 
is, taken by itself, sufficient grounds to warrant the retention of the 
proposed new subfamily Pseudotonicinae ; if not, then this genus will 
have to he relegated to a position under the subfamily Acanthochi- 
toninae. ■ 

ifabital— Brookes collected all his specimens in Tauranga Plar- 
bour, opposite the town, in three fathoms. The two damaged speci- 
mens referred to were obtained from the mooring chain, and the 
others from the spoil deposited by the dredge engaged in deepening 
the approach to the new wharf. Bottom of hard pumieeous formation. 
The original specimen described by Suter came from the Bay of 
Islands. 
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AcantliocMton tMIeniusi. 

Aoaiiilwcliites tMIeniusi Tliiele, Rev. des Sys. der Cliitofienj pp. 

50-51, pL 6, figs. 55-58, 1909. 

AcantJiocMtes hnMis Ireclale, Proc. Mai. Soc. Lon. toL 9, pt. 3, 
p. 155, 1910, not of Eociiebriine. 

AcantTiooMtes (Acantliocliiton) hisulcatus Zool. Jakrl). 

Systs., vol 20, p. 614, pL 21, figs. 28-29 (anatomy), only 
applies to examples from Tani’aiiga ; not of Pilsbry. 

AcantlwcMtes zealandicus tMIeniusi Asliby, The Aeantlioid 
Chitons of New ZealandC^ Proc. M-al. Soc. Lon., vol. 17, pt. 
1, pp. 13-14, pi. 4, figs. 5-7. 

Introduction. — In the writer ^s paper ''The Acanthoid Cliitons of 
New Zealand'' {l.c.), he gave an English translation of Thiele's 
description, and commented on points of difierence between an 
example in his ovm collection that had originally been sent to him 
by the late Henry Snter, the data as to locality having been lost ; it 
will therefore be unnecessary to reproduce that translation, only 
ciiiotiiig the following comments, 

''Thiele makes reference to longitudinal grooving in the dorsal 
areas, and this at first led me to conclude that his shell was eonspecific 
w"ith the deeply-grooved shell hereinafter described under the name 
hrookesi; a reference to Tliiele 's figure of the tail-valve entirely pre- 
cludes such a possibility. Thiele also described A, zealandicus as 
having longitudinal grooving in the dorsal areas ; I therefore conclude 
that ill both cases his remark refers to sub-cutaneous lining, ivliich 
so simulates grooving that its true character can only be determined 
by the use of a binocular microscope and lateral lighting. '' 

The rediscovery of A. tMIeniusi at the type locality by Brookes 
enables the question of the longitudinal grooving in the dorsal areas 
to be finally settled; he has given me two of his Tauraiiga specimens, 
and these show distinct longitudinal grooving in the dorsal areas, 
but the riblets are about half the width of the corresponding riblets in 
BrooJcesi Ashby, the grooving much shallower, and their structure 
when seen under a microscope quite distinct. 

Co7nparison with Allied Forms, — Tdthough I still consider 
tMIeniusi to belong to what I call the zealaudicus section of the genus 
Acwnthochiton, the very definite grooving and peculiar sculpture of 
the riblets of the dorsal areas justifies the erection of this species to 
full specific rank. 

In tMIeniusi the dorsal area is a little narrower than in either 
zealaudicuB QT doiib tlessensis, but very similar to this area in hrookem,; 
in both zealandicus and douMlessensis longitudinal grooving in this 
area is absent, but present in tMIeniusi and hrookesi; in the former 
the riblets are sinuate and rugose, the grooves between being very 
shallow^ the riblets between the grooves varying in width from about 
50 to 62 mmm. ; in hrookesi these riblets are not w^avy and rugose hut 
straight and comparatively smooth, and the grooves between much 
deeper ; the width of these riblets varies from about 62 to 100 nrnim. ; 
the coarser riblets are formed by the confluence of two narrower ones 
and often show a shallow mid-groove.- 
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The tail-valves ot zealandieus, tJiileniusi, and doubtlessensh, are 
all small and very similar in shape, altliong'li the teg'inentiiiii of the 
latter is proportionally smaller; the tail-valve of hrookesi is large, 
being three times^ the size of the others, and the insertion-plate 
suggests a transition towards the genus Notoplax, thus placing that 
species in a different section of the genus AcanthocMto 7 i. 

The flat, somewhat circular granules in the pleural areas of the 
median valves, measure in thileniusi about 100 by 137 mmm. ; in 
zealm^dicus 90 by 125 mmm, ; but in doubtlessensis they measure 137 
by 200 mmm. 

^ HaUtat.—DvedgQd by Brookes in one and a half fathoms low 
spring-tide on shells of live MyiihiSy close to entrance Tauranga Har- 
bour. 


Aeanthochiton doubtlessensis. 

AcanthocMton zmlandicus doubtlessensis Ashb^”, Proc, Mai, Soc. 

Lon, 

The proposed elevation of Thiele’s shell to full specific rank sug- 
gests the desirability of similarly elevating doubtlessensis. Quoting 
from my paper {op, cit.) : ''This form differs from zmlandicus s.s. 
in the whole shell being much less raised ; in the form of the median 
valves which are very flat and longitudinally short; in the sculpture, 
the granules being more elongate, definately larger and more widely 
spaced; in the tail- valve having the posterior slope, behind mucre, 
less vertical/’ 

I have above supplied the actual measurements of the granule 
in comparison with allied forms, and have pointed out that the 
tegmentum of the tail-valve of this species is proportionately smaller 
than that of its eongenors. I hesitated in my earlier paper to grant 
full specific rank because of the very limited number of localities 
from which specimens of zealandicus were available, and feared the 
possibility that there might exist a gradual transition from the form 
from French Pass, the type locality (my specimens from Lyall Bay 
I consider typical), to the coarsely sculptured form from Doubtless 
Bay. Eeviewing this, and with the concurrence of Mr. Brookes, I 
now suggest that this form be recognized as a good species and not 
a subspecies of zealandicus^ although with iJiiileniusi it must be recog- 
nized as belonging to that section which we have called zmlandicus 
section of the genus 


The Synonymy of New Zealand Acanthochitoeidae* 

/\Tth a brief summary of the author’s paper The Acanthoid 
Chitons of New 2Iealand” (Lc.). 

In his paper on "The Acanthoid Chitons of New Zealand” 
the writer points out some of the relationships between the Australian 
and the Neo Zealandic faunas, referring briefly to the part the ocean- 
currents have played in this faunal distribution. Under the heading 
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EXPLANATION OP PLATE. 

FiCx. 1 . — Notoplaxr {ximMyplax) foveaitxensis Ashby. Foveaux Strait; 

anterior valve, showing narrow insertion and sharp teeth. 
Ashby Coll. X6» 

Pig. 2, — CraspedocTiiton jouhertensis Ashby. Dgd. off Cape Joubert, 
Northern Australia; holotype anterior valve, showing broad, 
festooned and fluted insertion plate, for comparison with Fig. 
1, which has wrongfully been placed in the same genus. 
Ashby Coll. X6. 

Fig. Z.—Tomcia elegans Premb. Chili. Anterior valve for comparison with 
Fig. 9, which has been wrongfully assigned to the same genus. 
Showing narrow insertion plate, highly pectinated and lamin- 
ated, and scattered eye pits, visible in tegmentum. Ashby 
Coll. X6. 

Fig. 4, — AcanthocMton thilenhisi Thiele. Tauranga Harb. Plesiotype, 

anterior valve. Ashby Coll, X6. 

Pig. 5. — AcanthocMton tliilenkisi Thiele. Tauranga Harb. Plesiotype, 

median valve. Ashby Coll. X6. 

Fig, 6. — AcanthocMton tMleniusi Thiele. Tauranga Harb. Plesiotype, tail 
valve. Ashby Coll. X6. 

Fig, 7. — AcanthocMton ctouMlessensis Ashby. Doubtless Bay. Holotype, 
tail valve, showing small tegmentum and lateral extension of 
insertion plate and sutural laminae. Ashby Coll. X7, 

Fig. 8a — Pseudotonicia cuneata Suter. Tauranga Harb. Plesiotype, half 
median valve, showing longitudinal and cuneiform grooving. 
Ashby Coll. X7. 

Fig. 8b — Psetidotonicia cuneata. Same valve as 8a, X about 5. 

Fig. 9, — Pseudotonicia cuneata Suter. Tauranga Harb. Plesiotype, anterior 
valve, showing broad insertion plate, sharp teeth, 4 slits. 
Ashby Coll. X about 5. 

Pig. lO.^Fseudotonicia cuneata Suter. Tauranga Harb. Plesiotype, tail 
valve, 7 slits. Ashby Coll. X about 5. 

Fig. 11. — AcanthocMton hrookesi Ashby. (?) Auckland. Holotype, median 
valve, showing longitudinal grooving in dorsal area. Ashby 
Coll. X7. 

Fig. 12.— ‘AcanthocMton hroohesi Ashby. (?) Auckland Harb. Holotype, tail 
valve, showing rounded shape, large size of valve, very large 
tegmentum, posterior insertion plate narrow and notched. 
Ashby Coll. X7. 
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Plate 40 
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^ * Clwssificatimi Discussed^ ^ the shell referred to by Iredale and others 
Tinder the name G7'a^podocliiton ^'iibigmosus is shown to have no 
relationship with that genns, which np to the present is not repre- 
sented in the Dominion by any known species. A photograph of the 
insertion-plate of the anterior valve of CraspodocMion jouhert exists 
Ashby, is figured ; it suggests no affinity with the family Aeanthoehi- 
tonidae ; instances are given demonstrating the nnwisdom of treating 
as of generic value purely superficial characters. 

The whole of the Neiv Zealand representatives of the subfamily 
Acanthochitoniiiae are placed under the following genera and sub- 
genera. 

Genus AcanfkooMton Gray. 

Genus Notoplax H. Adams. 

Subgenus Lohoplax Pilsbry. 

Subgenus Amblyplax Ashby. 

Provisional genus LopJioplax Ashby. 

Genus CrypiocoTicJius Burrow. 

The fact that the law of priority, as applied to generic names, 
does not apply to Ordinal or Family names is pointed out, and refer- 
ence is made to Article 5 (Int. Rules) which reads: The name of a 
family or subfamily is to be changed when its type genus is changed.'’ 
Obviously the genus AcmitJwcMtes Risso. is the t^^pe genus of the 
group referred to in the said paper, and the author considers that 
Iredale has advanced no valid reason for the establishment of his 
family name Cryptoconchidae. Under Article 5 quoted above and 
Article 4, on changing the generic name of Risso. Acantliochites 1826, 
to that of Aca7iilioghiion Gray em. 1821, which antedates it, we should 
change the family name to Acanthoehitonidae Hedley, with the sub- 
family name Acanthochit^ninae Ashby. On the same grounds the 
writer doeS not adopt Iredale and Hull’s proposal to change the 
familiar ordinal name of Polyplacophora and the vernacular name 
of Chiton to Loricata and Loricates respectively. To adopt such a 
suggestion can serve no useful purpose, and is in the writer’s opinion 
an attempt to do a distinct disservice to workei^ and students the 
world over. 


CLASSIFICATION ADOPTED. 

Class AMPHINEURA. 

Order POLYPLACOPHORA. 

Family ACANTHOCHITONIDAE Hedley 1916. 
Subfamily Acanthochitoninae Ashby 1925. 

Having 5 slits in insertion-plate of anterior valve, sutural hair- 
tufts in girdle. 

Genus Amntliochiton Gra}^ em. 1821, 

Having 5 slits in insertion-plate of anterior valve, 2 slits in tail- 
valve, teeth sharp, sutural hair-tufts in girdle. 
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AcaBthocMtoii zelandiciis. 

Chiton zealandious Qnoy and Graimard, 1835, Voy. Astrol.^ voL 
3, p. 400, pL 73, figs. 5-8. 

Acmiidiochites zealandiciis Pilsbry, Man. Conch, vol. 15, p. 16, pL 
14, figs. 9-10; Proc. MaL Soc. Lon,, 2, p. 192. 

AcantliocMtes Jiookeri in Dieff. N.Zd. 2, 262. 

AcmitkocMtes sirkiilosus Tar. astringa Wissel, Zool. Jahrh. Sysis, 
vol 20, p. 612, pi. 21, fig. 25, j)!. 23, figs. 28-29 ( anatorll 3 ^) , 
not of Reeve. 

AcantJiocliites (Acantliocliitan) hisulcahis Wissel, op. cit. p. 614, 
pL 21, figs. 28-29 (anatomy). Note Prencli Pass examples 
only, not of Pilsbry. 

Acanthocliites zealandious Thiele, Rev. des Syst. der Chitonen, 
pt, 1, p. 50, pi. 6, figs. 51-52. 

Acanthochiton zealandious Iredale, Trans. N.Z. Inst. vol. 47, p. 
425, 1915. 

Type from Preiieli Pass, in Mns. d'Hist. Nat. Paris. 
AcanthocMton doubtlessensis* 

AcmvtJwcJiifon zealandious douhtlessonsis Ashby. '' The Acaii- 
thoid Chitons of N.Z’’ (Z.c.). Type from Doubtless Bay. 

AcajatiiocMton tMleninsi. 

AcantliooMtcs tJiileniusi Thiele (Lc.) pp. 50-51, pi. 6, figs. 55-58. 
1900. 

AcantliocMtes tristis Iredale, Proc. Mai. Soc. Lon. vol. 9, p. 155, 
not of Eoehebniiie. 

Acanihoohite s (Acanthocliiion) Insulcahis Wissel (lx.), not of 
Pilsbry. (Only applies to examples from ^Tanranga.) 

Acanthocliiion zealandicus thileniusi Ashby, '‘The Acanthoid 
Chitons of N.Z.'’ (l.c.). Type fpm Taiiranga Harbonr in 
Mils. d’Hist. Nat. Paris. 

AcanthocMton brookesi. 

Acarnthochiton ’brookesi, Asbby, " The Acanthoid Chitons of 
N.Z.” {lx.) Type believed to be from Auckland Harbour; 
presented to Auckland Museum, 

Genus NOTOPLAX. 

H. Adams P.Z.8. 1861, p. 385, Type A. speciosus from Tasmania. 

Having iiiiiltifissate tail-valve, insertion-plates and teeth sharp, 
with or without ray-ribs in the anterior valve. 

Subgenus Loboplax Pilsbry 1893. 

Pilsbry Naut. 1893, vol. 3, p. 32. T 3 rpe Chiton violaceus, Qnoy 
and Qaimard. 

tail-valve, broad insertion-plate at tail, teeth 
sharp, great extension of girdle which is naked. 

Note. — Ashby points out in Trans. Roy. Soc. 8. Austr, vol. 45, 
1920, p. 289, that Dali’s genus Macandrellus falls, as it was founded 
. on Acanihoohiton costatus Ad. and Ang. as type, and that species is 
a true Notoplax. . . 



Ashby. — Rediscovery of Tonieia cuiieata. 


401 


Notoplax (Loboplax) violaceus. 

Cluion violaceus Quoy and G-aimard, Voy. Astrol. 3, p. 403, 1835. 
Cliiton violaceus Gonld., TJ.S. Expl, Exped. Moll, p. 331, %. 420. 
Not Chiton violaceus Reeve, Conch. Icon.^ fig. 41. 

Chiton porphyreiiciis Reeve, Conch. Icon., voL 10, fig. 56, 1847. 
Phacello pleura porphyreiica, Cp.M.S. 

Lohoplax violace^is Pilsbry, Man. Conch. voL 40, p. 39, figs. 67-73 ; 
Proc. Mai. Soc. Lon., 2, p. 193. 

Aoanihochites violaceus^ Wissel (Z.c.) 20, 616, pi. 21, fig. 30; pL 
23, figs. 31-32 (anatomy). 

Lohoplax violaceus Tbiele (Z.c.), pp. 37-39. 

Macandrellus violaceus Iredale, Trans. N.Z. Inst, vol 47, 1914, p. 
425. 

Acanthochiton violaceus Ashby, Trans. Roy. Soc. 8. Ausir. vol. 
46, 1922, p, 578. 

Ashby in ‘^Aeaii. Chitons of N.Z.’’ gives photographs of one of 
Quoy and Gaiinard’s eo-types. In Ashby collection. 


Notoplax (Loboplax) violaceous var. papilio. 

Chiton violaceus var. papilio Quoy and Gaimard, Toy. Ash^oL, 
p. 520. 

Acanthochiton violaceus var. Papilio Ashby (Z.c.), p. 578. 
Lohoplax violaceus var. papilio Ashby, in ‘^Acanthoid Chitons of 
N.Z.” (Z.C.) 

Type in Mus. d’Hist. Nat. Paris. 


Siibgeims AmbTjYPLax Ashby, 1926. 

Ashby, '^Aeanthoid Chitons of N.Z,” Proc. Mai. Soc. Lon., vol. 
17, pt. 1, p. 18, type Notoplax {Amhlyplax) oliveri Ashby = Macan- 
drellus oliveri Mestayer. 

Having inultifissate tail-valve, posterior insertion-plate narrow, 
thickened, blunt-edged and fluted ; girdle clothed with spicules or 
irregular, minute scales or both, girdle often asymmetrical. 

Ashby, while using the names Loboplax and Amhlyplax mh- 
generically, points out that they might with a^ual justice be consid- 
ered sections only of the genus Notoplax, though the arrangement 
adopted seems the more convenient, 

Notoplax (Ambl 3 T?lax) oliveri. 

Notoplax [Amhlyplax) oliveri Ashby. Proc. Mai. Soo. Lon. vol. 

17, pt, 1, April 1926, pp. 18-20, pL 1, figs. A a, 

Mmandrellus oliveri Trans. A.Z'. vol. 56, May 

" '1926.' 

Ashby supplies photographs and gives a full descriptioii of a 
specimen dredged in 20fms. by Albert E. Brookes, on Atrina shell, 
between Kawaii and Tiritiri Islands, Hauraki Gulf . 
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Notoplax (Amblyplax) foveauxensis, 

Noio^plax {Mnblyplax) foveauxensis Asliby. Proc. Mai. Soc. Lon, 
vol 17, pt. 1, April 1926, pp, 20-22, pi. 1, figs, 5 a, 6, c. 
AcanfhocMton foveauxensis ‘Mestayer. Trans. N.Z, hist, yoL 56, 
pp. 585-6, pL 100, figs. 9-12. 

AcaniliocMton foveauxensis yax\ kirki Mestayer. (Lc.), pp. 586- 
587, pi 101, figs. 1-4. 

Lohoplax ruhiginosus Thiele, B,ev. des Syst. der Cliitonen^ p. 38, 
pL 5, figs. 16-17, 1909, not of Hutton. 

Acantjiocliites ruhiginosus Snter, J. Mol. 12, 68, pi. 9, figs. 12-17, 
not of Hutton. 

Plaxiplwra tenyiinalis Wissel (Z.c.), p. 609, pi. 21, fig. 22; pi. 23, 
figs. 23-24 (anatomy), not of Smith. 

Acaniliochiies ruhiginosus Iredale, Froc. Mai. Soo. Lon. vol. 9, pt. 

3, p, 155, 1910. Stewart Island shells, not of Hutton. 
CraspodocMto7i niiigmosus Iredale, (I-.c.), vol. 11, pt. 2, p. 130, 
1914, not of Hutton. 

Ashby gives photographs and full description. 

Type Foveaux Strait. Presented to Dominion Museum. 

Notoplax (Amblyplax) ruhiginosus. 

Tonicia ruhiginosoi Hutton, Trans. N.Z. Inst., vol. 4, 1872, p. 180. 
Acanthochites costatus Suter, Proc, Mai. Soc. Lon., vol. 2, pt. 5, 
p. 194, 1897, not of Adams and Angus. 

Notoplax {Amhtyplax) ruhigmosus Ashbv, ^'Aeanthoid Chitons 
N.Z.^^ (Z.c.) 

Ashby figures a photo of the holotype and shows that it is an 
entirel.y difierent species from the preeecling foveaiixensis, with which 
it has hitherto been misidentified. 

Type from Kapiti Island, West Coast, North Island, near 
entranee to Cook Strait, in the Dominion Museum.. 

Notoplax (Amblyplax) mariae. 

Acanthochites (Lohoplax) 7nariae Webster, Trans. N.Z. Inst, vol. 

40, pp. 254-255, pis. 20, 21, figs. 1-11, 1908. 

AcamLhochiles {CTaspyodochiion) Uiariae Iredale, Proc. Mai. Soc. 
Lon. vol. 9, pt. 2, p. 102, 1910. 

Notoplax {A7nhlyplax) ynarme Ashby, Aeaiithoid Chitons 
N.Z.^’ (Z.c.) 

Ashby figures photos of paratype and gives full description. 
Type from Oriia Bay, Maniikau Harbour; on rocks at low tide. 
In the Webster collection, 

Notoplax (Amblj^lax) mariae stewartiana. 

Lohoplax stemartimia Thiele, Rev, des Sy si, der Chit 07im, p. 37, 

pL 5, figs. 8-12, 1909. 

Iredale (Z.c.) considered this species to be conspecifie with the 
preceding. 

NoiO'plax . (Amblyplax) ymriae stewartia^ia Ashby, ‘^Acanthoid 
Chitons of N.z;’ (Lc.) 
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Ashby figures photos of the holotype which was lent for the pur- 
pose by the Museuia d^Histoire Naturelle, Paris, and gives full 
description of same. Type from Stewart Island- In Mus. d^Hist. 
Nat. Paris. 

Notoplax (Amblyplax) mariae haurakiensis. 

Notoplax {A7n’blypl{ix) mariae ha/imhieiisis Ashby, ‘'The Acan- 
thoid Chitons of N.Z.’’ (Z.c.) 

Ashby gives full description and figures. 

Type on Atrina shell in 20fms. Hauraki Gulf, dredged by 
Brookes. Presented to Auckland Museum. 

Genus CPYPTOCONCHUS Burrow 1815. 

Plaving tegmentum reduced in all valves to a linear ridge, 
insertion-plates broad, anterior valve 5 slits, median valves slits 1/1, 
posterior valve several slits, girdle leathery, naked, bearing 18 hair- 
tufts gills extending along the posterior half of foot. 

Crypfoconchu^ Burrow 1915, Elem. Conch, 1815, p. 190. Type 
Chito7i porosiis Burrow. 

Cryptoconchus porosus. 

Chiton po7*osios Burrow, Eleiyi Conch p. 189, pi. 28, fig. 1. 
Acanthochiies {Cryptoconchus) porosn.9 Pilsbry, Man. Conch. 15, 
pp. 35-37, pi. 3, figs. 57-62; Proc. Mai. Soc. Lon., p. 193. 
Chiton monticvlaris Quov and Gaimard, Toy. Asirol. 3, p. 406, 
pi. 73, figs, 30-35, 1825. 

Cryptoconchiis stewartianus Roehebrune, Bull. Soc. PlvUom. Paris, 
1881-1882, p. 194. 

Chiton zealandicus Quoy, Hutton, Trans. N.Z. Inst., 4, 183, not 
of Q. and G. 

Cryptoconchus {Acanthochites) porosus Wissel, Zool. Jahrb. 5, 
319; {op. cal), 20, p. 618, 1904 (anatomy). 

Crypioconchus Thiele (Lc.) p. 109. 

Cy^yptoconchus porosu.*? Iredale, Trans. N.Z. Inst., vol. 47, 1914, 
p. 425. 

Cy^yptomnchus poroms Ashbv, “Aeanthoid Chitons of N.Z.’^ 
(he.) 

Ashby figures photographs of eo-type of Roehebrune '‘s C. dew- 
artiamts, in Ashby collection, and gives a description thereof. 

Genus LOPHOPLAX Ashby, 1926. 

This provisional genus has been formed for the reception of a 
minute and unique example in which the tail-valve is missing, 
described under the neeme Lophoplax finlayi Ashby. 

ACAI<rTBKHi) Chabactees. 

(1) The girdle possesses hair-tufts at the sutures and in front of the 

anterior valve. 

(2) The anterior valve has 5 slits opposite the ray-folds. 

(3) In the median valve the insertion plate is well defined, slits 1/1, 

teeth sharp, neither festooned nor propped. 

C4) The girdle, except for hair-tufts, is clothed with minute, more or 
less circular scales, it also prohahly possesses a short marginal 
fringe. 
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Nok-Agaj^thoid Chabactees. 

(a) Tlie wliole shell is -very broad, very elevated and carinated. 

(h) The tegmentum is longitudinally narrow hut very broad laterally, 
the sutural laminae are ischnoid in character. 

(c) The great size of the dorsal area, which is the shape of an equilateral 
triangle and the highly raised longitudinal ribs of the pleural 
area. The circular scales of the girdle more properly come here 
than under clause 4 above. 

Type Loplioplax pilayi. 

tophoplax finlayi. 

Loplioplax finlayi Ashby, ^^Acaiithoid Chitons of N.Z.” (lx.) 
Dredged off Otago Heads in 60fms. ; valves figured. In Finlay 
collection, Dunedin. 

Genus PSEUDOTONICIA, 1926. 

Characters described at commencement of this paper. 

Pseudotonicia cuneata. 

Tonicia cuneata Suter, Trans. N.Z, Inst, vol. 40, pp. 360-361, pi. 
28, figs. 1-2, 1908. 

CraspedocMton cuneata Iredale. Trams. N.Z. Inst., vol. 47, p. 425, 
1914. 

Ashby in The Acanthoid Chitons of N.Z.^’ (Z.c.) gives reasons 
for its non-inclusion in the Subfamily Acanthochitoninae. 

Full description and figures given earlier in present paper. 

Type in Suter collection, in Wanganui Museum. 

INCOEEECTLY PLACED IN GENUS ACANTHOCHITON. 
Mopalia australis. 

3IopaUa australis Suter, Proc. Mai. 8oc. Lon. vol. 7, p. 215, pi. 18, 
figs. 12-12di, 1907. 

AcantliocMton australis Iredale, Trans, N,Z. Inst. vol. 47, p. 425, 
1914. 

Ashby in The Acanthoid Chitons of N.Z.’^ (Lc.) comments as 
follows : ^ ^ I have not had the opportunity of seeing the type, but the 
drawings, accompanying Suter 's description, show that it has 8 very 
distinct slits in the insertion-plate of the anterior valve, instead of 
the Acanthoid 5 slits, this entirely prevents its being placed in the 
genus Acant}wchito7i. The few setae mentioned by Suter as occur- 
ring on the girdle are probably mopaliioid in character, rather than 
acanthoid, and I do not see any reason for removing this species from 
the Mopaliidae under which family Suter places it.” I admit it may 
not belong to the genus S-S.” ’ 

ACANTHOID SPECIES INCOEEECTLY EEPEEEED TO 
NEW ZEALAND. 

AcanthoeMton jucundus. , 

AcantliocMteS' jucundus Eochehrune, Bull, Soc, PMlom, Paris, 

. 1881-1882, p. 194, ■ 

AcantJiocMtes hellignyi 'RoehehTUiie (I.C.), 1SS2-1HS4:, p. SI. 
AcantliocMton jucundus Ashby, ''Acanthoid Chitons N.Z.” 

■ , 
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As tliis species in a near ally to several of the Dominion sliells, 
I will quote from my paper {lx.) ; ''Throngli the kindness of Dr, Ed. 
Lainy, Paris, I have been enabled to compare a median valve of the 
holotype of jucundus with the New Zealand Acanthocliiiom. The 
median valve of jucmdiis is decorated^ with extremely even-sized, 
circular, raised, convex granules, and the dorsal area shows in the 
lion-eroded portion, at sides and towards the apex, deep longitudinal 
grooving. It differs from zealmidims, douhtlessensis, and ilulenMisim 
having longitudinally grooved dorsal area; from 'bwohesi and the 
three above named in the flatness of the shell and its smaller, circular 
granules, it is nearer to zealandicus s.s, in the shape of its granules, 
but in jucundus they are more circular; I do not consider it a 
Dominion shell, and probably the locality of New Caledonia, given 
for tellignyi is correct.’’ Now the rediscovery of fhileniusi has made 
it desirable to reidew the above in face of the distinct grooving of 
the dorsal area of that species. I find that the grooving in this area 
in jumndiis is coarser, and riblets do not show, the rugose and wonj 
sculpture of that species, the granules in jucimdiis, as before noted, 
are circular, about 75 to 87 mmm. in diameter, whereas in thileniusi 
they are fully one-third longer than wide and the granules near 
the dorsal area are twice as long as wide ; in jucundus the grannies are 
consistently circular and of small size throughout. The only qnalifi- 
cation I have to make in the description quoted from my earlier 
paper, is that the convexity of the granules referred to is slight only 
and may not be a persistent feature. Type in Mus. d’Hist. Nat. Paris. 


Acanthochiton tristis. 

Acanthochites tristis Hochebrune (lx.) 1881-1882, p. 194. 

AcantJiocliites trisUs as being eonspecific with thileniusi Iredale, 
Proc. Mai. Soc. Lon, voL 9, p. 155, 1910. 

Acanthochiton tristis Ashby in ‘^Acanthoid Chitons of N.Z. ” 
(lx.) 

That Iredale ’s snrmise that this species is conspecifiC' with 
thileniusi is without any foundation, wall be clear "from the following 
notes which I quote from the earlier paper: '‘Again I am indebted 
to Dr. Ed. Lamy for the opportunity of comparing a median valve 
of Koehebrune’s holotype, with the Ne^v Zealand species. This median 
valve is nearest io mariae and steivartiana^ but the shell is more arched 
and the sculpture less elongate, but it is still more easily separated 
from any Imowm Acafithochiton, by its distinctive dorsal area, which 
in ^n.s‘fe is narrow and quite smooth, except for broad, transverse 
growth ridges. This cannot be considered a New Zealand shell.” 
Type in Mus. d’Hist. Nat Paris. 


SpongiooliitDB productus. 

Spongiochifon productus Carpenter, 1873, Dali Froc. TI.S. Nat. 

1882, pp. 272, 283, 286, 289, 290. 

Spongiochiton productus Pilshrj, 3Ian, OoticJi. vol. 14, pp. 26-7 ; 
: ; ■"'■■v'oi 15, p. 7. V 
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Spongiodiiton productws Thiele (Z.c.)? p. 36, pi. 5, figs. 4-7 ; (ic.), 
p. 199, considers SpongiocMton == Loboplax. 

Amntliockiton carpenUri Pilsbry (Lc.), voL 15, p. 35, pi. 1, figSw 
14 - 22 . 

Craspodoclviion productus Iredale, Proc. MaL Soc. Lon. vol. 9, 
pt. 2, p. 101. 

Ashby in ^'Acanthoid Chitons N.Z,” (l.c.) says: looking at 

the figures and descriptions I independently came to the conclusion 
that Spo7igiochito7i p7-odiictus is near to Notoplax [Amilyplax) 
fovmuxensis Mestayer, in fact it might be that shell/' 

Iredale pointed out that Carpenter's drawings of the type are 
labelled "'from Port Elizabeth, South Africa," whereas the specimen 
seems to have been attributed to New Zealand; on these grounds he 
considered that it was not a New^ Zealand species. Until some facts 
are produced to the contrary I think we may well adopt this 
course. ' ' 


PHYLOGENY. 

I have no hesitation in repeating a statement made in an earlier 
paper. The hypothesis that the modifications in the insertion-plates 
of Polyplaeophora are due to the influence of ecological conditions 
over vast periods of time, and that these characters give us the best 
guide to the species proper place in the Natural Taxis, is increasingly 
substantiated the more I study this group of Mollusca. I am. therefore 
the more willing to place confidence in those divisions that are based 
on such features. 

In my Monograph on Australian Fossil Polyplaeophora 
(Chitons)" Proc. Eoy. Yict. vol. 37 (n.s.) pt. 2, pp. 170-205, pis, 
18-22, figs 1-36, I suggest that living Chitons have been evolved along 
two (at the least) distinct, parallel lines, having come to this con- 
clusion as a result of my investigations in Australian Palaeontology. 
Up till the publication of the said paper it has generally been accepted 
that the Palaeozoic forms disappeared somewhere about the Jurassic, or 
earlier and the type that occur in later Secondary and Tertiary rocks 
are quite distinct, being the direct progenitors of living forms. 

Owing to recent discoveries in the Oligoeene (Balcombian) rocks 
of Victoria, I suggest that my new genus ProfocMton forms one of 
the most important missing links and consider this species the pro- 
genitor of the Phylum Aeanthochitonidae, that family having been 
derived from Palaeozoic stock along 'tliis line and not through the 
family Lepidopleuridae at all. 

The genus Lcpidoplmrus has heretofore been considered the 
most primitive of all living forms, but it seems certain that the genus 
Protocluton (tmiioi be derived from any membetr of that genus, for 
while some of its characters seem less primitive, others sugge^. an 
aJBnity with the Palaeozoic group, which does not exist in the Lepi- 
dapleuridae ; I submit a Phylogenetic Diagram which will better 
express my views in this relationship. 



ft 

c 


u 


<D 02 

SI 

O o 

B 

^ O 

ri 

ri 

P3 




.H 

<1 

O 

<j 

o 

H 

Ph 

b 

Ph 

U 


ASHBY . — Keciiscovery of Tonicia cameata. 


407 


-B 


f — 1 

P5 

O 


S’ 


o 


5 =^ 6 b c 3 
o ,£2 !r! 


<1 

g 

O 

>:i 

Ph 

M 

- o 


O 


O cc -— • q; 

|=?E 

SSI 


Qj O 


m o 


. r;;;^ 01 rrt 

- a“s^ 

rS S 

g '"73 

fa Co 02 
p ^ 
p rbw 
M -d 

^ sl 


“"S 


H 

W 

O 

o 


u 

SJ 

'hb'S 
o ^ 


' a •, 


w bJO 

PJ 

CD 


w 

Ph 




S 

S 3 H 

M 

:z; 

o 

en 

M 

'W 
o 
o 

Pk 

fc 

Ph 

a 


7 S .£3 g 

J 1 01 tM 

o o 

OH W ft (jJ 
^ ft 02 O Hj 

s ^ 3 *e ^3 
--j a A 

ft M O 

m -^O.. 

^ , o ft 

3 o \n a 

mp^ 

HH -ft ^ ® o 

HH ft 02, y H-i 


ft M 


9 


iz; 

-o - 

O 

P 

P 

H 

m 

P 


P 01 
^ 02 
3 >* 

4^ cD 


i s ^ 

ft o 

^ rH 3 
'ft ft 
y o tw 

S 2 e| 

^ 5^ P 


ft ^ 
w ft 

O P HJ 

ft ft 

■'ti +J 03 


ft 

!>W 


5 

ft g 

“3 

+J 73 


3 a. 


o 

:2; 


^ ft 

1 ^ 

ft ft 

ft 

-H 

^ ft 
o o 

•a a 

O bJD 

A 

02 'tl 
-M ft 

p > 


ft 

-M 


01 

CQ 

o 

"ft 


ft 

ft 


p > 
“-ft 


TO a 3 

3 sS 

-is 

« ft 
p ® £ 

ft rft 

ft +J 

d S "ft 


r« ^ 

P - ft 
ti 

P ft 
a 02 a 

o bJD ft 
^ ap 

B 

3 p 3 S 


I 

;z; 

o 

§ 

H- 

Q 

EH 

a 

<j 

Eh 


P 

M 

iz; 

o 

Eh 

M , 

”W 

a 

o 

p 


H 

l-H 

:z; 

o 

Eh 

l-H 

ffl- 

Q 

O 

§ 

<1 

o 


ft ft 


lO ft 


ft ® 
■"' - 

IQ ft 

P > 


P 

I 

£ 

S 

u 

o 

cc 

m 

o 

P 

<1 


s “ 

ft y 

ft r 

.2 a . 

•g 'rj o 

^p3 
3 ft Sq 


p 

<1^ 

p 

M 

z 

o 

•Eh 

hH 

EH ■ 

D 

O 

P 

Iz; 

o 

< 


4 -> 02 

^ y 
02 

02 P 

fP a 

HH >- 


- ft - 
ft 

EH 


ft. 

-a - 
-ft 


P 


-S- 

P 

O 

P 

HH 

P 


--_0 

HH 

o 

is: 

o 

P 

<t 

P 

p 


Insertion plate absent in end valves,! pj^oTOCHITONIDAE (Fossil only) 
incomplete and unsUt m others. J . ^ 



408 


T7*ansactio7is. 


The Geology of View Hill and Neighbourliood. 

By E. Speight, M.A., M.Sc., F.G.S., F.Am.G.S. 


{Read l)ef07'G tJie PMlosoi^liical Institute of Cantertwry^ 3rd November, 1926; 
received try Editor^ 21st ^eptemt)er, 1927; issued separately^ 

14 th Fe'bruary, 1928.} 

(Plate 41.) 
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f. Greywackes. 


A. Introductory. 

Tlie iieigliboiirhood of Yiew Hill presents several points of geo- 

logical interest. Within a radius of six miles from the hill itself, 
there are several inliers of Trias-Jura, Cretaeeous, and Tertiary 
rocks, cropping up through the gravels of the plains, while lying on 
the wfesteim spurs of Mount Oxford occurs an interesting deposit of 
chalk with associated greensands and basic voleanies. Haast has made 
brief reference to View Hill and Burnt Hill (1879, p. 282). Hutton 
has referred to Gorge Hill on the Waimakariri (1877, pp. 56-7 and 
1885, pp. 49-53), to View Hill and Burnt Hill (1877, p. 41) ; and 
McKay (1881, pp. 40-53) and Wilson (1888, pp. 274-276) 'have 
referred to the chalk deposit. I have? found McKay’s account excep- 
tionally accurate considering the fact that the country was covered 
with hush when he reported on it. He had the advantage all the 
same of being able to see the chalk quarry when it had been opened 
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out, whereas it is now difficult to find the exact spot where it was, 
McKay’s statements are used as the basis of the account of the chalk 
deposit given in Bulletin No. 22 of the New Zealand Geological Sur- 
vey (1919, p. 234). There is also a brief referenee to the locality in 
Palaeontological Bulletin No. 11 (1926, jj. 12) where Chapman gives 
a list of the foraminifera found in the chalk. 

"With this brief introduction I will proceed with the description 
of the geological features of the district, taking each particular 
locality in turn commencing with the name locality, View Hill. 

B, Various (3cgurrences. 

1. View Hill. 

This elevation lies about two miles due north of the Wainiakariri 
Gorge Bridge and rises to a height of 1231ft. above sea-level, or 
about 250ft. above the general level of the plains in the neighbour- 
hood, which average about 1000ft. The liill is a double one with two 
well-defined summits, separated by a low tract of country eroded on 
weakl 3 "-resistant rocks. The eastern hill is the higher of the two, and 
it takes the form of a ridge, steep on the north-west side but more 
gentle on the south-east. The western hill shows subdued landscape 
features, and its south-eastern slope is eHdentb' part of a stripped 
surface of grejnvacke. On this rest lurconformabK sandy shales, 
well laminated, with thin layers of carbonaceous material, dipping 
south-east at angles of from 5° to 10*^. Over these lie sandswvhieh 
have been indurated in places hy the capping of dolerite,^ but the 
actual contacts cannot be seen owing to the covering of soil and sliji 
material. The dolerite is continuous along the top of the ridge, and 
the capping is formed of flows dipping south-east. Its texture is 
frequently coarse, and it is then singularl}’- susceptible to -weathering 
agents, so that fresh samples are difficult to obtain. At times it is 
markedly vesicular. The general circumstances of the rocks point to 
their being flows and not intrusions, and in all probability there are 
several flows present as in the case of the occurrences at 
Burnt Hill, to be described later— and along the Harper Hills and 
Homehush Ridge in the Malvern district; but in the absence of any 
clear exposures of the oveii^dng beds this point cannot be settled for 
certain. Although chalk has been reported as coming from View Hill 
itself, I have seen no sign of it on the hill, so I think confusion has 
arisen between the name of the hill and the name of the district, 
which extends across the Eyre River to the north. 

2. Eagle Hill, 

The greywaeke surface of View Hill no doubt extends towards 
the south-west under the gravels of the plains, for greywaeke appears 
again on the banks of the ‘Waimakariri in an eminence known as 
Eagle Hill, and on the flanks of the terraces extending south-west 
therefrom towards the bed of the river. The rock exposed is eveiy- 
where a hard gre 3 dsh greywaeke, and it has an apparent strike in a 
north-east direction. Like View Hill the steep slope of this hill faces 
north-west. ; 

=»= The term '‘Dolerite” as used in tMs paper means a coarse-grained 
Uasalt. , 
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3. Rochford. 

About a mile further up streain, just below the junetion of the 
liowai with the Waimakariri, is a spot known as Eockford, from a 
crossing of the river near a greywacke roek standing up in the middle 
of the streain. _ A similar rock occurs on the floor of one of the lower 
terraces, and in close proximity to it is a small exposure of dolerite. 
The true extent of this cannot be determined owing to the mask of 
gravel, but it is similar in texture to that at View Hill. 

4. Woodstock. 

Close to Woodstock Homestead, in the precipitous banlis 
of the Waimakariri, is an oecuiTence of greensand associa- 
ted with basalt. This lies almost opposite to the occurrence 
of sands exposed on the right bank of the stream near 
Otarama containing CmicJwtJiyra loarasiticay which is the place 
of origin of the specimens of this shell described by 
Hutton. The greensands probably belong to the same occurrence. 
They are deep green in tint, very glauconitic, somewhat coarse in 
texture with grains of quartz clearly visible to the eye. The sands 
contain small fragments of shells, but little can be said definitely 
about the whole occurrence because it cannot be properly examined 
owing to the dangerous nature of the banks of the river at the spot. 
The basalt with which the sands are associated is fine-grained 
amygdaloidal especially near the lower margin, with numerous veins 
of crystalline ealeite, much jointed, dark in colour, and apparently 
resting on greensand, not intrusive into it. At the only contact visible 
it rests against a bank of greensand, which may be a fault- contact, 
though the probability is against such being the case. The basalt 
forms the projecting poitioii of the terrace, and protects the easily 
eroded greensand from the erosive action of the stream. 

5. Browns Rock. 

About two miles below the Gorge Bridge a point stretches out 
into the bed of the Waimakariri buttressed on the end by a mass of 
basic volcanie rock. The exposure is a very small one, extending for 
about a couple of chains in the north side of the point, and about a 
chain facing the direction of the main stream. It is covered by 
gravels and no exposures of associated sedimentaries other than the 
gravels are visible, so its relations cannot be determined. As will be 
pointed out later its lithological characters are those of the latest 
occurrences of volcanic roclvs in the area. 

It fuiuiishes an excellent example of such a mass acting as a ledge 
defending terraces formed by re-excavation, according to the prin- 
ciples of Miller and W. M. Davis (see Aumr. Jowrn. Sci. voL 14, 1902. 
pp. 77-94). The same applies to the rocks, both greywacke and 
dolerite, at Eoekford, although they do not act as perfectly in the 
manner indicated as those at Bro’^vns Eock. 

The 'Eyre River,: 

a. General Stratigy'aphy (See Sections A, B, C). 

This is the most important occurrence in the district, not only 
from its intrinsic interest but from the extent of the country covered 
by the beds. The area stretches in an easterly direction along the 
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base of tlie southern and soiitli-westeni slopes of Mount Oxford from 
the gorge of the Elver, a distance of nearlj’' four miles. The 

western bouiidary follows along the main Eyre for about three miles, 
while the TOdth narrows to practically a point on following the beds 
eastward. 

The country for which these beds are the basis consists of 
downs which rise above the plains to a maximuni of about 500 feet, 
and which have suffered dissection by the Eyre and its tidbiitaries, 
the directions of the chief ridges being determined by the lines of out- 
crop of the igneous rocks. Wherever observed the beds have a dip to 
S.S.W. at low angles, so that the scarps as a rule trend approximately 
east and west. 

The chief tributaries of the Eyre coming in from this area arc 
Whites Creek, winch runs across the strike in the western part and 
Moimseyg Creek ■which runs east along the line of junction of the 
gi’eywacke for a distance of two miles, on for a further distance of 
two miles in gre^nvaeke, and then turns at right angles and flows 
south to join the main E^ne Elver. The upper part of this creek is 
bounded on the north by a stripped surface of greywacke and on the 
south by a flattish area, known as the Earn Paddock, which stretches 
towards the south to an east and west scarp formed out of lava-flows 
with a gentle southerly <dip. There is also a tendency to develop sub- 
sequent streams, other than these, in the soft beds between the lava- 
flows, and the low gap behind Mr. Peary ^s homestead may be attribu- 
ted to this action. 

Although the scarps are moderately well defined good exposures 
are rare, the best being found on the banks of the Eyre River and the 
hillsides adjacent thereto. These will be dealt with first. 

Pollowiiig down this river from the gi*e}nvaeke gorge, the banlcs 
are obscured for nearly half a mile ; then occurs a sheet of basalt 
about 25ft. thick lying over greensand, strildng E. 25° S and dipping 
approximately S-S.^V. at an angle of 10°. This basalt is amygdaloidal, 
and exhibits on the outcrop signs of pillow structure. It can be 
traced across the ridge between the Eyre and Wliites Creek, the next 
tributaiy to the east, and on into the bed of this stream where it has 
been quarried for road metal. On the crest of the dividing ridge it 
separated by but a small distance from the outcrops of greywacke. I 
wag not able to trace this basalt to the west of the Eyre although a 
well defined bush-clad ridge appeared in alignment with it, but no 
outcrops of basic rock or boulders of basic rock were seen, although 
greywacke boulders were plentiful. 

Another ridge lying parallel to this and more to the sonth-west 
is composed entirely of gre^nvacke, but lying on it occurs one of the 
clierty masses associated with the basalt in this area, to be referred to 
more particularly later, and this probably indicates an extension of 
the basic rocks to the west of the Eyre. 

On the terrace just above the outcrop of basalt on the left 
bank of the toeam, there ai’e a fair number of these blocks lying on 
the ^ surface, suggesting that the bed fi'oni which they have been 
derived was once in close proximity. These masses are similar to the 
quartzose blocks wMch lie on the surface of the schists of Central 
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Otago, formed by tbe cementation of quartz sands, and are locally 
known to tbe miners of that district as '‘cliinamen/' 

About 300 yards below the junction of the tiibutary of the Eyre 
coming in from the west, and just below the old ruined homestead 
and yards, the river is crossed diagonally by a sheet of pillow-lava; 
Giving to the bending of the course of the river it is intersected twice. 
The lava rests on a greenish-grey, slightly glaiieonitic, noii-calcareous 
sand, while overlying it are calcareous ash-beds containing Ortho- 
Ijliragniina. The general strike of all these beds is approximately 
east and west, almost parallel to the general trend of the river in that 
part of its course. The outcrops occur here in places over a length 
of about 200 yards. The occurrence is important, as it clearly 
indicates the presence of pillow-lava at two levels in the greensand. 
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n.N. 


1. GrRywacke. 2, Sands passirm up into Greensands. 3. Basalts— Pre-Challt. 

4. Greensands passing up jiiio Sands, ^c. 5 . Chalk. 6 - Basalts— Post-Chalk. 

SBCTIONS ACROSS THE BYRE RIVER TERTIARY BEDS. 

These sections are taken across the strike from the slopes of Mount 
Oxford towards the Eyre River, and give a diagrammatic representation of 
the lie of the beds. It is impossible to represent on such a small scale all 
the occurrences of basalt that occur in the sands below the chalk, and those 
that are given must be taken as representative merely. 

Further down stream, about 200 yards above the intake of the 
water-race, is an occurrence of much decomposed ash on the right 
bank of the Eyre. This outcrops in places over a length of 100 yards. 

Then comes the ridge which I have called Chalk Hill for con- 
venience of reference. The I’oeks outcropping on the extreme north- 
western end of this ridge are doleritic in character, and form a well- 
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defined shelf which can be traced domi on the eastern flank of the 
ridge towards Whites Creek. The sumniit of the ridge consists of 
dolerite^ and beneath it lies the chalk, which can be seen in very few 
places owing to the covering of soil, but it can be traced down into 
the bed of the Ej^re, where there is an exposure of the beds over a 
length of about two cdiains. The sequence from below upwards is as 
follows :: — 

1. Basalt and mh-heds, of uncertain thickness. 

2. Sands, bluish- grey in colour, non- calcar eons, with yellov 

pow^dery eftloreseence, (1 sulphur), and smelling of sulphur ; 
12 to 15 ft. thick. 

3. Greensand, markedly glauconitic, 12 to 15 ft. thick. 

4. Ghalhj somewhat marly in character, flaky in texture, 15 

to 17ft, thick. 

5. Boleriie, following on apparently conformably, but the actual 

contact is obscured, and for 6iii. the underlying bed could 
not be seen, and the junction was fille'd ivith clay. There 
is no sign of alteration in the chalk be\mnd this obscurity. 

On the hillside above the stream flints appear plentifully, and 
in sorae cases they form well -defined layers in the chalk extending on 
the surface of the ground for over 2 chains. Just above the exposure 
in the Eyre the doierite has been quarried to make room for a bush 
road, and some of the stone has been used for metalling. In the 
quarry columnar structure is well developed, and the columns show 
well mai’ked constrictions across their length, producing an appear- 
ance which may be called a ‘'concertina'' effect. The ribs so formed 
appear to be associated with cross cracks due to shrinkage in length, 
for the rock in their immediate vicinity is closer grained and more 
resistant to weathering. 

Basalt occurs all along the slope of the ridge facing the Eyre 
River and probably indicates flows at various levels, separated by 
layers of ash or of fragmentary material, although the latter are not 
apparent. The river follows round the base of the ridge, and there 
are signs of the development of valleys in the softer beds and the 
cutting through of the haider capping in places, so that the inider- 
lying weaker beds are attacked. Owing to the absence of clear sections 
it is difficult to say whether or not this is actually the case, or whether 
the liollov'S are partly due to s^^mclinal folding of the lava-flows. 
Such modification of the beds occurs lower down the Eyre, and 
perhaps sympathetic structures occur on the western and southern 
facing of the hill above the junction of Whites Creek. 

Wliites Creek runs more directly across the strike of the beds, 
and the banks on either side furnish the most complete record of 
events that have oeeuri’ed in the area. The gre^w^ackes form the base- 
ment beds, and are well exposed in the upper part of the creek. They 
are of the slightly- coarser definitely grey t 3 T)e, and I could not find 
any trace of the diabase ash reeor'ded by McKay (1881 p. 53.) as 
occurring near the chalk deposit, although it occurs moi^e to the east- 
wand on the slopes of Mount Oxford in the vicinity of Coopers Creek. 
It is thus midway between the occurrences in the Ashley Gorge and 
those on the southern side of the valley of the Hawkins River in the 
^ Malvern, area. : 
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Pillow lava, Whites Creek. Showing ovoid masses, with glassy 
selvages and cuhoidal and prismatic jointing. 
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The clearly exposed eovering-beds are gTeensaiids, which are 
followed soniewhat closely by pillow-lava. The foririer are exposed 
in the bed of the creek just below Mr. Emm’s hoiiiestead, and the 
latter close alongside in a quarry used for procuring rDad-inetal, the 
structure of the rock being clearly seen in the workings. (Plate 38), 
Ovoid inasse>s up to 3 feet in diameter, characteristic of pillow- 
structure, are well developed, and the spaces between them are tilled 
by Siinaller spheroids. They break up into more or less ciiboidal or 
prismatic blocks of small size, up to about G inches in length. The 
outside of each pillow is formed of a thin selvage of glassy material 
as if the rock had been suddenly chilleid. The general mass of the 
rock is close grained but is in places full of small steam-holes and 
then again of larger ones several inchesi in length. The latter are 
usually filled with amygdules of caleite, but in some of them chalce- 
dony is the filling material. In the spaces between the pillows occur 
masses of chalcedoniic quartz, which gives a feeble reaction to acid, 
showing that carbonates are alsO' present. 

In places, too, there are radiating masses of chalcedony, stained 
with iron oxide, with fibres or rods occasionally three inches in length 
and varying in thickness from one sixteenth of an inch up to nearly 
half an inch. 

The pillow-lava and the underlying greensands stiike E.S.E.- 
W-N-W., and have a southeidy dip at moderate angles. The lava 
forms a well-defined scarp extending for at least half a mile in either 
direction, and on the northern face in several places the pillows’’ 
lie weathered out on the surface of the ground. About a quarter of 
a mile to the ea^st the decomposed material is exposed in a shallow 
cutting where the Dobson Road crosses the ridge. 

The next exposure higher in the sequence is about three hundred 
yards fuither down the creek. Here the following beds occur:— 

1. Galcareotis greyisli sands. 

2. Asli-heds with a greyish matrix, containing angular pieces of 

volcanic material. 

3. Fmer grained ash-heds with cuboidal fracture, calcareous. 

4. Calca^TrOus sands, greyish in colour. 

5. CkilcareoiiS ash-heds, with many fragments of fossil shells the 

fragments of such small size as to be undistiiiguishable ; 

nmrkedly cross bedded. 

6. Gkiiwoniiic sands, distinctly calcareous. 

These are capped wdth recent river gravels. The total length of 
this exposure does not exceed one chain, and the stidke of the beds is 
towards the gap in the ridge behind Mr. Feaiy’s house, where simi- 
lar beds occur, as will be recorded later. 

Further down stream there are oceiiiTeiices of greemand, and 
then the beds developed in Chalk Hill. The first bed exposed over- 
lying the greensand is a flow of lava which rises towards 
the north-west end of the hill and forms a definite shelf 
which marks the north-east facing of the ridge. Over 
this, perhaps, not directly, lies the chalk, fairly high up 
and close under the dolerite which caps the ridge. The chalk was 
formerly worked in two places, one near the point of the spur near 
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the junction of Whites Creek with the Eyre, about 100 feet above the 
level of the valley, and the other near the northern end of the ridge 
about 270 feet above that level. At present the workings are almost 
obliterated. The chalk is white or greyish white in colour : in places 
soft and earthy, but in others hard like limestone. This latter facies 
should on drying crush into powder tolerably well. Masses and frag- 
ments of hint occur freely in it. It is followed closely by a basic 
and in parallel sequence, as far as can be judged though there is no 
evidence that the flow is submarine. If this is not the case, and the 
flow is subaerial, then it implies an erosion period between the deposit 
of the chalk and the extrusion of the volcanic rocks. 

The tliiekness of the chaUv is probably about 50 ft., but cannot be 
determined in any place ■with exactness. The strike is E.S.E.- 
W.N.W. as calculated from the heights and positions of three out- 
crops. This differs from the detennination made by McKay. 

On the eastern side of the creek the chalk does not appear at the 
surface, altliDugh I am told b}” Mr. Feary that it was seen in post- 
holes when fences w^ere being run along the top of the ridge west of 
his house between Whites Creek and the Eyre Etiver. However, in a 
slip there is a good exposure of yellowdshwvhite quartz sand, slightly 
calcareous, w'liich probably lies at lower stratigraphical horizon than 
the chalk, and there is at this horizon and at lower onesi a great 
development of cherty masses, apparently interstratified -with the 
basalt at various levels. There are no clear exposures, so that the 
problem of their precise relationship to the basalts must be left 
unsolved for the present. 

The uppermost bed on the eastern side of Whites Creek near its 
junction with the Eyre is a coarse basalt or dolerite which covers 
ash. This has the usual dip, but inuiid the corner in a downstream 
direction the beds are apparently bent up into a syncline with an 
axis extending a short distance in a north-easterly direction, and with 
its sonth-eastern limb resting on greywacke. This last is exposed in 
the bed and steep hanks of the E}u:e for a few chains, and it forms a 
small rounded hill acting as a buttress to the basalts and their associa- 
ted beds at their most southerly extension to-wards the plains. This 
inlier of greywacke is close to that of View Hill, and in alignment 
with it and the outcrops of greywacke at Eagle Hill and its extensions 
towards the Waiinakariri below Eockford. 

The total thickness of the sands, greensands, chalk, and volcanics 
as developed in this section approximates 1200 feet. 

The next section will be taken running approximately south 
across the area from the Earn Paddock to the Valley behind Mr." 
Feary 's house. In Monnseys Creek the greywacke is exposed strik- 
ing E.N.E. and with a northerly dip at high angles. It forms a strip- 
ped surface extending up the slope to the north. On this, as far as 
can be seen, rests xineonformably the following sequence, from below 
up'wards:— 

1. Sundg Cto/s with sJiaZe, striking along the creek, that 

is, E.N.E. and with a southerly dip at low angles. 

2. Sauds, yellowish- white in colour and weathering brown. 

Z. SandSj greenish-grey in colour, in places definitely green. 

4. Basalt, probably dipping S.S.W. 
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For some distance tliere are no exposures, and then the sequence 
is resumed with 

5. Asli-heds. 

6. Basalt, capping the ash, and exhibiting pillow structure, 

probably connected with the pillow-lava in Wliites Creek. 

7. Greensands, exposed in the creek behind Mr. Feary’s house. 

8. Calcareous Tuffs, current-bedded, with a southeiiy dip, like 

those in Whites Creek. 

Then follows a succession of basalt flows with eherty beds inter- 
stratified, at least three in number and perhaps more, the uppermost 
bed of chert lying in all probability close under the cliall^. This is 
capped b}^ lava-flowsi, whose ends are truncated by a steep slope facing 
south-east as if a fault ran along and determined the edge of the 
downs in that direction. 

This area of associated volcanies and sedimentaries extends 
north-east and forms the ridge between Mounseys Creek and the 
plain. I did not see it across the creek, though it is possible that small 
isolated outliers may exist lying on the greywacke surface. In this 
portion of the area the exposures are not clear, but it is evident that 
there is the same succession of beds as elsewhere. Sands form the 
lowest member of the more x^ecent sequence ; sometimes these are con- 
cretionary in character, and interstratified with them are fine-grained 
basalts similar in external appearance to the pillow-lavas hi Whites 
Creek ; over the lavas lie sands which in many places are con- 
cretionary, and these are succeeded by greensands, which are best 
exposed in the gully behind Mr. Langer’s house and in the bush 
lying south-west of it. To the north of the house concretionary sands 
are well developed, probably higher in the sequence than the green- 
sands. On the western side of this, bushclad gully there isi a good 
exposure of concretionary greensand, I saw no fossils in this, and I 
conld get no exposure which enabled the dip to be determined with 
accuracy, but it is probably towai'ds the south-west in agreement 
with the slope of the basement surface of greywacke, although there 
are some indications that it may be bent up into a syncline with an 
axis runniing N.E.-S.W. 

Over these sands there is a regular suceession of basalts of 
coarser texture with interstratified masses of eherty I'ock. These ere 
repeated several times as the beds are followed to higher levels, but no 
clear exposure showing the relations of the sedimeiitaifies to tlu^ 
voleanics could be discovered, although the whole country was care- 
fully examined. 

A somewhat mteresting occurrence was observed in the gully 
just east of Mr. Feaiy^s house. 

Here there are volcanic ash-beds interstratified with flows, the 
fornier strildng N.B.-S.W. and dipping N.W. at an angle of 30°. 
The ash-beds are 50ft. thick and consist of fine material with angular 
volcanic fragments up to 2ft, in diameter, though they are mostly 
small, 2 to 3 inches in diameter. Some beds are slightly calcareous. 
On the ridge to the north-west are flows lying faiiiy flat or dipping 
slightly west, while there are cheiTy masses on the ridge to the north- 
east divided from the ash-beds by at least one flow of basalt. 
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Tlie tliickiiess: of tlie volcanic rocks, and the iminher of flows 
existing, are apparently greater in this part of the area than in any 
other, but no actual centre has been located from which the flows 
might have come; and they resemble in that particular the other 
occurrences of Tertiary voleanics that fringe the base of the moun- 
tain area of Canterbury. Whether or not these represent some form 
of nssure eruption or whether the actual centres lie buried under 
the gravels of plains cannot be determined at present. 

6. The Chalk Dejyosit: It is unfortunate that there are so few 
exposures of Chalk at the present time. When it was. referred to by 
McKa^^ and Wilson the pit wms being worked, but now one can hardly 
see where it was located. The composition of the chalk is very 
variable from place to place. It is occasionally very argillaceous and 
again a fairly loiire ealeinin carbonate. Wherever exposed it Avas 
found to contain nodules of flint, and at times layers of siliceous 
iliaterial 


Analyses made in the Dominion Laboratory are as follows; — 


j\Iatters insolnble in acid 

15.69 

32.10 

Alumina 


0.92 

Iron Oxides 

Traces 

Traces 

Calcium Carbonate 

82.26 

66.82 

Magnesium Carbonate 

1.84 


AVater 

0.21 

0.16 


100.00 

100.00 


The matter insoluble in acid must be largely siliceous material. 

The examination of the ckalk in a section under the microseope 
discloses that it is composed of an drresolnble base in which can be 
seen very clearly remains of the tests of f oraminif era ; sometimes these 
are almost perfect- There is as well a considerable amount of glau- 
conite in grains, as Avell as Teiy smaU fragments of quartz, distributed 
quite freely through it. 

The flint presents certain features of interest. The fact that it 
occurs at times in definite layers rather supports the hypothesis that 
it ma}^ be the result of chemical precipitation and not an organic 
deposit. 

The only signs of organisms are the remains of f oraminif era, 
similar to those in the ealcareous material, which have been silicified 
and i*etain their form in that state. Under the mi croscope there 
appears to be just about the same proportion of glauconite as appears 
in the chalk, and there are as well numerous grains, of quartz, and 
occasional flecks of mica, distinguished from the glauconite by their 
stronger pleochroism and lower extinction angle. These minerals 
occur in a giuimdmass which is irresoluble, but Avhich has a higher 
index of Tefraetion than balsam. In the hand specimen the flint 
presents a smooth resinous appearanee, a conchoidal fracture, and 
ill some instances a colour ivliich is brownish to honey-yelloAv, and 
where exposed to the atmosphere takes on the snrfaee-appearances 
which may be called '‘desert varnish.’’ 
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Tills deposit is referred to by Chapman in his report on the 
Foraminifers of New Zealand (1926, p. 12) where lie gives the list 
of the fonns occurring therein and classifies the age as Upper 
Cretaceous, i.e. Danian, the age being the same as that of the Amu ri 
Limestone as it occurs in various parts of North Canterbury from 
Kaikoura, through Amuri Bluff, and Weka Pass to the Waipara. 
He states that the marls of the Broken Biver area which have some- 
times been correlated with the Amuri Limestone belong to a slightly 
higher horizon, 'vdz. Eocene. 

Previous to the present examination of the country the only 
definite evidence of age was that based on Chapman’s determination 
of the foraminifera. McKay records the reported discovery of a 
shell of Coficlioikyra. lyarasitica in the bed of the Eyre Kiver, and 
presumably it came from the strata underlying the chalk, a pre- 
sumption strengthened by the association of beds coiitaiiiing Con- 
cliotliym with greensand in the Waimakariri, a comparatively small 
distance away, and striking in the same direction as the greensands 
in the Eyre. 

Wilson (1888, p. 275) reports the occurrence of Pecten tvillimn- 
sotni and P. fiscJieri in the chalk, and a specimen of the fomei' 
marked as coming from Oxford, and with a matrix similar to that 
of the chalk as found in the bed of the Eyre, occurs among the fossil 
shells of the Canterbury Museum. The discovery of these shells docs 
not niateiially aid in the determination of the age of the beds, and as 
there was some doubt about their identification I submitted the 
specimen in the Museum to Dr. J. Marwick, Palaeontologist to the 
New Zealand Geological Suiwey, and he writes as follows: — have 
compared the Oxford Pecten wilUmnsoni with topot^Tpes of that 
species. The Canterbury shell has a similar number of ribs, but is 
eoiosiderably smaller. Also the apical angle is much less than in true 
laillimnsojii and the shape is different. Of course the Museum speci- 
men may be a juvenile, but even granted that I do not think it should 
be classed as Chlamys willmmsom. As it is only an internal cast I 
doubt if it can be nsed for any reliable correlation, but the general 
appearance and preservation suggest a Tertiary age. 

The discovery of OHliophraginina at a lower stratigraphieal 
horizon than the chalk bed — approximately 600ft. below it — in a posi- 
tion where faulting on a major scale appears impossible, adds a new 
interest to the problem. Wherever OrtJiop'hragmina oectirs in Europe 
or America it is regarded as an Eocene form, m a revision of the age 
of the chalk appears necessary. If the beds containing OrtliopJwag- 
mma be regarded as- Eocene this would enable a correlation of these 
beds to be made with those in the Trelissick basin, classed by Chap- 
man as Eocene (1926, pp. 14-15), and then the sequence of the beds 
near the Eyre would fit in with those of the Trelissick where the marts 
are underlain with sands, greensands, sands, beds containing Con- 
cJiortiym, etc., and^ shales with coal, in descending order, 

just as the chalk bed near the Eyre is underlain by a similar sequence, 
except that the Concliotliyra is wanting, although it does occur ax 
Woodstock apparently under greensand. I am sorry that the diffi- 
cult nature of this "locality renders it practically impossible at 
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present to say wliat are tlie pi^eeise relations of the gTeensaiid near 
the Woodstock homestead to the shell bed a little higher iipstreain 
across the river. All the same, they may be conformable below the 
greensand Jnst as they are in the Trelissick basin. 

There is besides a difference in the general facies of the sedimen- 
taries near the Eyre from that of the clasaic locality at the Waipara 
and at Malvern, which throws some doubt on the chalk being 
Cretaceons in age. The Saurian beds, the black-oyster bed, and the 
concretionary sands characteristic of these areas jnst mentioned, 
where the beds are definitely Cretaceous, are absent from the Eyre 
locality, and this absence requires some explanation if the occurrence 
there is considered to be Cretaceous. It seems therefore to be best to 
follow the conclusion based on the presence of Ortliojjhragfninay that 
the beds are Lower Tertiary in age. However, if Chapman’s corre- 
lation of the chalk at Oxford with the Amuri Limestone of North 
Ganterburj^ be correct, then the record of the presence of Ortho- 
phragmina below the chalk has an important bearing on the accepted 
age of the various beds in the Cretaceous to Tertiary sequence of the 
North Canterburj^ area. 

C. Yolcanic Rocks: The most interesting strati graphical feature 
of the occurrence is the presence of flows of basalt at different l&veis. 
The lowest oceui's in sands w-hich are no doubt of Lower Teitiary age, 
and then pillow-lavas occur freely interstratified with greensand 
throughout a considerable thickness of beds under conditions which 
certainly suggest that they were submarine in origin, and in many 
cases too these lavas are interstratified with cherty layers, as is the 
ease wdth so many pillow-lavas. In the higher parts of the green- 
sand the pillow-facies disappears, although the evidence here also 
points to submarine eruptions and the presence of cherty beds. 

Then follow flows underlying the chalk, which were no doubt 
submarine in origin, though they do not exhibit pillow-structure, the 
fact that they are underlain by marine beds and overlain by marine 
beds in parallel sequence rendering this almost a certainty. The bed 
overlying the chalk, though also apparently parallel, is probably 
subaerial. It exhibits no pillow-facies, and is comparable in ever%^ 
way, both mineralogically and textnrally with the basalt closing the 
sequence of Burnt Hill, wiiich is definitely post-Awamoan in age. As 
will be mentioned subsequently, the latest flows observable in any of 
those localities are hypersthene-bearing basalts or dolerites, and this 
points to a similarity in age, although it is not positive evidence that 
it is so. 

A most interesting feature of the volcanic rocks is their associa- 
tion with cherty masses, which are probably cemented' from sands 
interstratified with the flows. The pillow-lavas, however, are chiefly 
associated with greensands, whereas the quartz sands either occur at 
lower horizons than the voleanics or much higher in the sequence and 
at a level where pillow-lavas do not occur as far as can be seen. If 
it be taken that the chalk represents a deposit in water deeper than 
that at which greensand forms, then there may he some conneetion 
between the depth of water and the development of pillow-structure, 
but after all this may be only a eoincidence and have no real bearing 
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on the occurrence of this much-debated feature. And then again 
the chalk may have been laid down in water shallower than that at 
which the greensand was deposited and so the pillow straeture is 
conceivably due to deeper water conditions. 


7. Oxford. 

That tliis series of beds once extended round the base of the 
foot-hills of Mt. Oxford in an easterly direction is proved by the 
occurrence of a scoriaeeous basalt, once used for road-metal, on the 
end of the spur immediately behind the West Oxford township. The 
rock is exposed in an old quarry and for a few chains on the eastern 
side of the ridge. There is no other outcrop of rock for about half a 
mile up the ridge, but the characteristic subdued topography, in con- 
trast with that of the greywacke hills behind it, suggests that the end 
of the spur is formed of unresistant beds. This conclusion is supported 
by the evidence of Mr. Burrows, who omis the property and is an 
extremely old resident of the district, that fine white sand was met 
with in a shaft sunk to a depth of about 60 feet, four or five chains 
from the end of the spur, and also that a gTeensand was encountered 
in a well on the fiat about three-ciuarters of a mile to the north-east 
and immediately alongside the ridge. Just behind this, greywacke is 
seen in position, forming an old stripped surface iiidined to the 
south with the beds striking the N.E.-S.W. and dipping at high angles 
to the N.W. Mr. Burrows also states that scoriaeeous beds were met 
wdtk in sinking wells on the fiat to the east of the end of the spur, 
in the direction of Starvation Hill, which lies about three miles 
further east. This occurrenee near Oxford is thus a eoniiecting link 
between the beds developed in the Eyre basin and the volcanics of 
Starvation Hill, to be referred to in the next section. 

S. Starvaiio7i Hill. 

This is a detached elevation lying about two miles east of the 
township of East Oxford, just north of the railway and rising about 
250ft. above the level of the plain in its vicinity. The Mil is almost 
(completely grassed, or under cultivation, and the only exposures of 
rock occur on the southern face where, iu the gullies, there are out- 
crops of basic rock separated in places by fraguientary material. 
As far as can be judged' from the hmited exposures, the flows dip 
north at very low angles. Finer grained facies predominate in the 
lowur exposures and coarser in the upper, the latter being usually 
somewhat vesicular. There is a specimen in the Canterbui^^ Museum, 
from Starvation Hill labelled by Hutton as Tachyl:y"te Tuff, wliich is 
composed of very fine-grained basalt fragments cemented by cal- 
careous material. I have not seen this material in position, and I 
expect it was/ obtained in the early days by Haast, when perhaps 
excavations were made which are now filled up. In any case it shows 
the close proximity of calcareous beds, and indicates tlie probable 
extension eastwards either of the beds near Oxford or the upper beds 
of Burnt Hill, which certainly do strike in the direction of Starvation 
Hill, 
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9. Burnt Hill. 

а. General StraMgrapliy : Burnt Hill is a Tertiary iiilier rising 
tlirough the gravels of the plains, about 6 miles S.S.W. of Oxford and 
4 miles down stream from the Lower Waimakariri Gorge Bridge. It 
is a mile from the banks of the river. The trig, pole on the top is 
1210ft. above the sea, and the level of the plains at the base approxi- 
mately 700ft., so that it rises about 500ft. above the general surface. 
The hill f orma a ridge about 14 miles in length, sinking down to plain 
level at either end. The beds which determine its shape are basaltic 
lava-flows with a dip of about 10"^ to the south-east, on which side the 
slopes are gentle and accordant with the dip, while on the north-west 
facing they are steep and in some places precipitous. 

As far as could be judged from exposures there are at least 
three definite flows of volcanic rock, and there may be more ; a fairly 
complete covering of rich soil masks the south-easterly face. The 
north-west side affords the main evidence on which the structure of 
the hill is based, but it too is obscured except in a few places where 
slips disclose the solid beds underneath. The following is the 
sequence of the beds, as far as can be judged, commencing from the 
bottom : — 

1. YMoivisli sands j of uncertain thickness, but probably very 

thick; they extend downwards till they are covered with 
surface debris and the gravels of the plains. The upper 
12 inches contains inclusions of greensand, and these get 
more and more numerous as the junction with the over- 
lying bed is approached. In the lower part of the layer 
they are very scarce. 

2. Gremsandj dark green in colour, 2 ft. ; at the base there is a 

layer of phosphatic nodules, very numerous, up to 2 inches 
in diameter, and associated with many sharks’ teeth. 

3. Clayey Beds, at the base definitely sandy and glauconitic, but 

at the top more argillaceous, but still sandy and glau- 
conitic, 6ft. 

4. Asli-l)€d, well stratified, with coarser and finer layers, occa- 

sionally showing basic glass, 12 ft. This bed is about 300 
ft, above the level of the plain, and can be traced round 
the hill-slopes for several hundred yards. 

5! Sands, with irregular layers of fragmentary shells, 2 ft. 

For some distance above this bed, about 100 ft., the 
sequence is obscured, but it is probably sandy. Then the 
sequence is resumed with— 

б. White qiia^'U sands, 

7. Ash-hed, weatheiung red, 6 ft. 

5. Fragnmitary mlcanic layer, up to 2 ft. thick, probably passing 

up into No. 9. 

9. Basaltic lava flow, bO ft, seoriaeeous in places, and in places 

There are exposures of these beds in a few places on the sides 
of two gullies to the north, but they are of very limited extent. 
Ash-beds resting on clayey beds passing down into greensand and 
passing np into fragmentary shell-beds occur for certain, and, as far 
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as can be judged, witli a dip to the east at the northern end of the 
hill, as if there was an apparent conformation to the qiiavquayersal 
tiip characteristic of a volcanic cone, and suggesting that the centre 
lay to the west of the hill, between it and View Hill. Sands, yellowish 
in colour, appear in places, and a bore put down for water near the 
homestead at the northern end of the ridge passed through 260 ft. 
of them. I think that these must represent the lowest sands men- 
tioned in the table, that is, No. 1 of the series. I did not see samples,, 
but Mr. Bassett, the owner of the station, has informed me of the fact. 

At the south-western end of the ridge the top beds exposed 
consist of lava-flows with intervening ash-beds, dipping south-east at 
an angle of about 10°. At least three flows are probably present in 
this section. They are very scoriaceous in places, and the lowest 
contains near the base a quantity of porcellaninte. Under the solid 
how there is a layer' of large angular fragments, then a reddish ash, 
while the lowest beds exposed are white quartz sands. 

All round the base of the hill are the gravels of the Canterbury 
Plains, completely masking the beds lying below^ 

The occurrence at Burnt Hill is very interesting, since Tertiary 
tossils are found in beds interstratified with volcanic material. The 
layer where they occur is unfortunately somewhat narrow, being 
j'rom 3 to 12 inches in thickness, and the shells are very badly 
preserved and difficult to obtain in good condition. The layer was 
excavated in several places, and it is possible that if the excavations 
were made deeper better results might be obtained. Then again other 
points where fossils occur may chance to give a better harvest when 
they are located. Collections were made on two occasions and the 
whole of them submitted to Dr. J. Marwick, of the N.Z. G-eological 
Survey, and he has kindly furnished a report on them, the substance 
of which is as'foUows: — 


b. List of Fossils— The list of Buimt Hill fossils to date is now 
quite a respectable one with 42 species; but its exact correlation is 
still rather uncertain. From the assemblage of genera he would say 
that the age w^as certainly Miocene, for they are practically all 
common Awanioan ones ; but there is a lack of characteristic Awamoan 
species and a surprising number are new. From the presence of 
StruiJiiolaria praenuntia^ Alcithoe cf. arabicula, Melaioma aff. wm- 
ganuimsis and Bwryspird cf. suhKehera he would be inclined to place 
the age as slightly younger than the typical Awamoan. 


Act eon n. 

Alcithoe ef. arabicula Marw. 
Austrofusiis cf. spinifera (Fin.) 
Austrofusus {Neocola) n. sp. 
Austrofmus (Nassicola) cf, nassa 
. Fin. - ■ ' 

n. sp. aff. adusia (Phih 

lippi). 

Austrotoma n. sp. 

Baryspira rohtista (Marw.). 

BB 


Baryspira cf. mbhehera (Marw.) 
Cof'bulii canaliculate Hutton. 
Gorhula ef. haiparmnsis Marsh. 
Grepidula wilchend Fin. 
Grepidula sp. probably 
Gryptomella n, sp. 

Dentalium solidum Hutton. 
Biplodonta (Zempda) n. sp. 
Bosinia [Kereia) n, sp. 
Eucrassatella attenuaia (Hutt.). 


The following is the list as furnished : — 
sp. 
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E'ulinieUa ii. sp. 

Eumarcia {Atamarcia) ii. sp. aff. 

cnrta (Hutl), 

Gari Imeolata (Gray). 

Gari 11 . sp. aff. stangeri (Gray). 
Glycymeris ii. sp. aff. laiicosiaia 
(Q. and 6.). 

Glycymeris ii. sp. aff. slirimptoni 
Marw. 

Limaiula cf. maoria Fin. 

Maramict [Hina) cf. mackenziei 
Marw. 

Jlelatoma n. sp. aft’, ivanganuiensis 

(Hutt) 

Mesalia ii. sp. 

Mydora n. sp. 

Fanope ivorfhd/ngimi Hiitt. 


Faradione {Notocallida) n. sp. 
Folinices lohatus (Marw.). 
Folmices mucro7iaius (Marw. ) 
Spinoynelon sp. 

StrutMolaria aff. spinosa Hector. 
BtruiMolaria praenunUa Marw. 
Syrnola ii. sp- 

Tliracia cf. mag^ia Marsh, and 
Murdoch. 

Turbo opercuhm. 

TurriteUa n. sp. 

Tnrhonilla n. sii 
TypJiis cf. maccoyi T.-Woods. 
Venericardia n. sp. aff. ptirpiiraia 
(Desk). " 

Te^iericardia aff. zelandica (Desh.) 
Verconella n. Ksp. 


C. Petrology. 


1. Clumical A^ialyses. 

The chemical composition of rocks representative of the area is 
given by the analyses in the accompanying table. For these I have 
to express my indebtedness to Mr. P, G. Morgan, Director of the 
Geological Siiiwey, who arranged to have the rocks analyzed in the 
Dominion Laboratory; I have also to express my thanks to Dr. Mac- 
Lanrin and to Mr. Seelye for the great care taken in making these 
analyses. 




1 

la 

•T 

3 

4 

5 

6 

7 

Silica 

.SiO, 

50*91 

53*42 

52*02 

50-28 

52-83 

52-23 

65*77 

70-90 

Alumina 

.Alod, 

14-28 

14-98 

13*61 

13-36 

13-70 

14-27 

15 03 

14-33 

Ferric Oxide 

-FeoO 0 

2*95 

3*10 

1*98 

3*73 

•{ 5c 

4*27 

2-27 

0-23 

Fersous Oxide ... 

.FeO 

6-46 

6-78 

8' 50 

5-94 

6-95 

7-27 

2*23 

2-55 

Magnesia 

.Mg 0 

5*27 

5*53 

5-99 

6-59 

8-10 

6*67 

1-87 

1-11 

Lime 

.CaO 

1008 

7*82 

9*21 

8-78 

8-30 

8-31 

3-34 

1-31 

Soda ... 

.Na,0 

2-81 

2-95 

2-62 

2-65 

2-40 

2*62 

3-31 

3*56 

Potash ... ■ 

KoO 

0*53 

0*56 

0-59 

0*72 

0*47 

0-42 

2-25 

2*73 

Water lost above 105 

H2O + 

o-eo 

0-63 

1*24 

1-53 

0-63 

0 75 

2*25 

1*75 

Water lost below 105 

H2O - 

1-93 

2-02 

1*70 

3*88 

1-23 

0-89 

0*29 

0*36 

Carbon di-Oxide 

.co^ 

2-OT 

— 

0-39 

0-06 

0 02 

trace 

003 

0*20 

Titanium di-Oxide . . 

.Tid. 

1*67 

1-75 

1*76 

2-05 ’ 

1-02 

1-65 

C-70 

1 0*50 

Phosphorus pentonide 


0*20 

0*21 

0*28 

0*35 

0-18 

0 24 

0 23 ' 

^ 0-12 

Ziorconium di-Oxide . . 

.ZrO, 


■ — 

_ 

— 

1 

— 

— 

i 0 03 

Sulphur ... 

.. S " 

0-08 

0*08 

0*04 

0-04 

trace ' 

trace 

0*01 

1 0-05 

Chronic 0 xide, . . 

•Cr^, O3 

0-04 

0-04 

0’04 

0*06 

0-06 

O-05 

none 

none 

Nickel Oxide ... -- 

,Ni 0 

0'03 

0*03 

0-04 

0*03 

0*03 

0 05 

trace ? 

trace 

Mangenous Oxide 

..Mn 0 

0'14 

0-15 

0*15 

0-12 

0*22 

0-14 

0-07 

0-06 

Strontra 

,.SrO 

0-02 

0*02 

0*02 

0 03 

0-02 

0*03 

0*04 

0*02 

Baryta... 

..BaO 

trace? 

— 

0*02 

0*02 

0-02 

0-02 

0-G8 

0*06 



100-07 

100*07 

100*20 

100*21 

99*79 

99 88 

99-77 

i 

99-87 
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Norms, 

1 

la 

2 

3 

4 

5 

Q 

8-70 

S '64 

6-66 

i 6-72 

6‘90 1 

8-04 

or. 

a -78 

3 34 

3-34 

H -89 

2-78 1 

2-22 

ab 

28-58 

25-15 

22-01 

22-53 

20-44 : 

22-01 

an, 

25-02 

25-85 

23-63 

22-52 

25-02 j 

[ 26-13 

di 

8-99 

9-67 

14-35 

14-39 

12-30 

1 11-44 

by. 

15-71 

16-88 

19-18 

14-14 

22-83 

1 18-44 

mt. 

4-41 

4'4'l 

3-02 

5-34 

5-34 

1 tv 26 

il. 

3-19 

3*34 

3-34 

3-95 

1'98 

1 8-19 

a,p. 

0-34 

0-34 

0-67 

1-01 

0-34 

i 0-34 

cc. 

(4-70) 

— 

(0 90) 

(0-10) 

— 

1 


Analyst, P. T. Seelye. 

No. 1. Dolerite, View Hill, S.W. end.— (11) (111). 4(5). (3)4. (4)5. Bandose. 
No. la Dolerite, View Hill, S.W. end. No. 1 re-calculated on ttie basis of 
the absence of calcite from the sample. — (11) (111). 4(5). (3)4. 
(4)5. Bandose. 

No. 2. Basalt, Pillow-Lava,” Whites Creek.™ "111. (4)5. (3)4. 4(5). 

Auvergnose. 

No. 3. Dolerite, Eyre River, Just over the Chalk. — "111. (4)5. 3(4). 4". 

Camptonose. 

No. 4. Hyperstliene Dolerite, Junction of Whites Creek and Eyre River. — 
"111. 4(5). "4. (4)5. Koghose. 

No. 5. Hypersthene Dolerite, Burnt Hill, Oxford, S. side middle saddle. — 
(11) 111. 4(5). "4. "5. Koghose. 

No. 6. G-reywacke, Gorge Hill, Waimakariri, on rise N. side of the Bridge. 
No, 7. Greywacke, Otira Tunnel, Arthurs Pass. 

The analyst notes with regard to No. 7 that a very small amount 
of earbonaeeous matter was detected in the sample, and that owing 
to its presence the percentage given for FeO may possibly be higher; 
and that for FesO^ slightly lower, than the true figures. 

These analyses show that the rocks of the area have a soniewiiat 
striking uniformity in chemical composition and also that they fit 
in with somewhat rare types of basic rocks in the C.I.P.’W. system, 
viz., koghose and bandose. A specially noticeable feature is the 
occurrence of weigliable quantities of nickel, cliromium, and strontium. 

I will deal with the niicroscopical features of the rocks of each 
-of the areas in turn. 

2. Microscoincal DescripUon of BocJcs 
a. Vk'W Hill.— The rock analyzed came from the S.W. end of the 
ridge. It is dark grey in colour, rough to the feel and vesicular. 
Imder the microscope it appears to be composed of felspar (basic- 
labradorite) in broad laths up to 2niin. in length; the niajority 
about half that length; augite, grey in colour, occasionally purplish; 
olivine in large grains up to 0.75mm. in length, altered along cracks 
to yellowish secondary products; ilmenite in irregular, occasional 
skeletal forms; also chlorite giving a greenish stain to portions of 
the rock. As far as could he seen from the hand speeimeii, this 
sample of the rock was fresh and unaltered, but other facies show 
considerable variation from this; notably is this the ease when the 
rocks are coarser and more decomposed. 
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One of these coarser varieties exhibits the following characters. 
The felspars and aiigites average about 2mm. in length,, the former 
typically a mediiim-labradorite, the latter greyish-green with a more 
proiioniieed greenish border; there is some olivine; calcite filhng 
cavities either in grains or forming aggregations of radiating fibres; 
very occasional epidote; titaniferons magnetite or ilmenite, brownish 
black in colour and partly altered to leucoxeiie; occasional apatite; 
and flecks of mica frequently associated with magnetite and forming 
a border to it. The structure is at times most beautifully ophitic. 
The felspars exhibit some peculiarities. The usual type is lahradorite, 
but it is often bordered by an nntwimied felspar with lower index 
than balsam; there are as well grains of orthoclas'e apparentl^^ uncon- 
nected with original labradorite. Zeolites are also present in fair 
amount. One of these is fibrous, with higher polarization colours 
than quartz, straight extinction and low index of refraction, which 
eorresponds to iiatrolite. This has been derived from the felspar, 
since grains of felspar can be seen passing into it or partly replaced 
by it. There is also another derived mineral in sheaves of radiating 
fibres, with low polarization colours, and refractive index about that 
of balsam; this probably corresponds to phillipsite. Both of these 
zeolites are associated with grains and needles of aegerine-aguite, the 
needles often arranged in radiating groups like the stellate forms of 
schorl. These occurrences show a decidedly alkaline relationship, 
and the decomposed facies of the rock is thus easily accounted for. 
Ill some slides there is a little of the zeolitic material and its associated 
minerals. Also, the augite is occasionally diallagie. This feature is 
strongly reminiscent of the coarser tyjjes of the dolerite at the Acheron 
River, especially the more gabbroid portions, ivhich are also note- 
worthy since they contain fairly numerous inclusions of natrolite. I 
saw no nepheline or other felspathoid in the View Hill rocks to 
account for the presence of the zeolites, and therefore eonclude that 
they have been derived from the felspar originally present. 

The indurated sandstones occurring under these rocks are com- 
posed of quartz grains of an average diameter of 0.2 to 0.3mm. with 
extensiA-e outgrowths of mossy quartz which no doubt acts as a cement- 
ing agent. 

b. Eifre River . — Three rocks from this area were analysed. The 
first of these to eonsider is the pillow-lava from Whites Creek. In 
the hand speeimen this is a dark-coloured rock, smooth and compact 
in appe<aranee, with small steam-vesicles of which some are filled 
with am^^gdaloids. In some eases the vesicles are large and elongated. 
The analj'sis shovvs that the rock is a somewhat acid basalt, with no 
suggestion of the albitization eharaeteristic of some of the pillow-lavas. 
Under the microscope the rock appears to he finely even-grained and 
non porphyritic. There is much felspar (labradorite) in stumpy- 
laths 0.1 to 0.2'5mm. in length, frequently with forked ends. Augite 
occurs freely in grains and laths: olivine in very small grains; and 
patehp of glass with dust of magnetite and needles of 

ilmenite.^ Calcite oeeurs in quantity, either as isolated patches and 
aggregations or as amygdaloids. There are also amygdaloids of 
ehaleedony up to 1.5mm. in diameter, stained greenish-yellow with 
alteration produets. ,■, / 
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Some specimens are coarser in textiu'e and show angite as grains 
packed between felspar laths or at times intergro’wn sub-ophiticaliy. 
The augites are np to Imm. in length and the felspars 0.75mni. The 
former in places occur in aggregations of crystals. The felspar is 
labradorite. 

A fair number of specimens from about this horijzoii were 
examined microscopically and all proved to be basic in character. 
KSome contain abundant olivine, as for example the dolerite exposed 
in the bed of the Eyre, near the old farnidiouse. 

A most interesting occurrence of a basalt of liinburgite facies 
was noted in the slides obtained from chips of an outcrop about three- 
quarters of a mile east of the pillow-lava quarry. Under the micro- 
scope the rock appears to be even grained in texture, with a few 
pheiiocrysts of augite and of olivine, the latter represented in places 
by alteration products. I saw no pheiiocrysts of felspar in the slides, 
but a re-examination of the locality disclosed the fact that felspar 
phenocrysts, some up to 2cm. in length, do occur. It is possible that 
the exact spot where the specimens were obtained ivas not located. 
The groundinass appears to be composed of much augite, a base of 
glass about the same index of refraction as balsam, and patches of an 
isotropic substance with refractive index definitely lower than balsam, 
with a rough surface, which may be aiialeite. There were also very 
occasional laths with low polarization colours and straight extinction, 
Avhieh looked like iiepheline but did not shoiv its usual habit. They 
might after all be felspar, and if so this was the only occurrence of 
i’elspar in the slide. The description thus answers to that of a lini- 
burgite. This is one of the oldest occurrences of igneous rocks in 
llio locality, since it lies almost down on the greywacke, with but a 
vei'y small thickness of sands intervening. 

At the eastern end of this area there are several occurreiiees of 
very fine-grained compact basalt. Under the microscope the only 
phenocrysts appear to be olivine, which occurs freely in grains up to 
0.8mm. in length. The groundmass is composed of felspar laths 
about 0.1mm. in length. Small grains of augite, skeletal forms of 
magnetite, amygdaloids of calcite, and colourless isotropic mineral of 
higher index of refraction than balsam, occur in the spaces between 
the felspar laths, the last being no doubt a glass. These rocks are 
com]Jarable as regards their basicity with the limburgitie facies of the 
basalt further west, which like them lies down near the base of the 
series just above the greywacke substratum on which these Tertiary 
beds lie. 

A rock occurring at an intermediate horizon is that on the shelf 
north-west of Chalk Hill. This is a basalt with holocrystalHne 
groundmass composed of augite grains and felspar laths. The 
phenocrysts are augite, often in aggregations of grains up to 
1mm. in length, and abundant olivine in clear and colourless 
crystals, 1mm. in length, occasionally altered to greenish-yellow 
secondary products; there are micro-phenocrysts of plagioclase, 
ilmenite in many needle-shaped and skeletal forms, and occasional 
calcite. This rock is intermediate in texture between the piUow-lavas 
and the dolerites which are found higher in the »?ries. 
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The second analj^sis from the Eyre Eiver area, the third in the 
table, is that of the rock which immediately overlies the chalk in the 
bed of the river. This is a dolerite of fairly even grain. The felspar, 
a basic labradorite, forms crystals up to 1.25mm. in length with an 
average of about 0.5mm. The angite is faint purplish in colour, 
slight!}" pleochroic, and often in nests of crystals. Olivine occurs 
sparingly. Ilinenite forms broken-comb shapes and skeletal crystals, 
and also occurs as a fine dust clouding patches of glass. Chalcedony 
occurs in ainygdiiles composed of radiating fibres stained green with 
alteration products. 

Analysis No. 4 is of a speeinieii from the junction of Whites 
Creek and the Eyre River, and represents what is practically the 
most recent flow belonging to this area. The rock is grey in the 
hand specimen, rough to the feel, and somewhat vesicular, the 
vesicles being lined inside with yellowish alteration i3roducts. The 
texture of this rock is somewhat fine for a typical dolerite. The 
plienocrysts are of hyperstlieiie, up to 1.5mm. in length, slightly pleo- 
cliroic, usually in long quadrangular forms with longitudinal and 
cross-cleavages well developed, slightly pleochroic, and bordered and 
also intergrown with angite, often occurring in nests of crystals; 
augite also occurs, as well as occasional olivine stained with iron 
oxide. The groundmass is composed of felspar (labradorite) ; augite 
generally in equidiniensioiial forms about 0.25mm. in length; and 
magnetite or ilmenite in grains and skeletal laths. The rock is thus 
a fine grained hypersthene dolerite. 

On the western and southern slopes of Chalk Hill dolerites similar 
in features to this rock occur freely. They contain little olivine but 
eonsiderable amounts of hypersthene, as is generally the case with the 
latest flows throughout the district. 

Micro-seetions were made of some of the siliceous masses i.e., 
eliinamen, ’ ’ associated with these basic rocks. They proved to be 
formed almost wholly of quartz grains of two sizes. The larger are 
subangiilar, oecasionally well rounded, and with a diameter ranging 
■from 2 to 4mm., and averaging 3iiim., while packed in between them 
ar*e imineroiis smaller grains averaging from one-fifth to one-tenth the 
diameter of the larger grains. These in a few places appear to 
be definitely attaebed to the larger grains as outgrowths, but are 
geiierallv quite separate from them. Oeeasional grains of zircon also 
oeeur. 

e.' Starvation ITUl . — Pour samples were selected from this 
locality, all coming from the big gnlly that has cut back into the hill 
on the south-east eim face. The specimens were selected so as to give 
some idea of the variation between the earlier flows and the latest. 
All the specimens taken were basalts or dolerites. 

The fii'st to be considered comes from the lowest beds exposed 
near the mouth of the gully. This is a dark-grey rock, iisiially com- 
pact, but with steam-holes sporadically distributed through it; plieiio- 
crysts of felspar, augite, and olmne are plainly visible in the hand- 
speeiiiien. Under the microscope the plienocrysts appear to be of 
labradorite up to 2.5mm. in length and of augite up to 1mm., the 
latter fTequently surrounded with a border of granular augite; and 
very oeeasional gTains of olivine. The groundmass is lioloer^^stalline 
and composed of laths of felspar, grains of augite and skeletal forms 
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of magnetite, the average length of the felspars of the base being 
0.25mm. 

The next specimen is a moderately close-grained, iion-vesicular, 
dark- coloured rock in the hand specimen. Under the microscope it 
is a fine grained dolerite or coarse basalt, composed of felspar laths up 
to O.Smin. in length ; aiigite in grains and short stumpy laths np to 
0.5inin, in length; olivine in grains; quadrangular and skeletal forms 
of titanif erous magnetite ; and 2 ihenoerysts of hyperstliene in long 
quadrangular forms up to 1.5mni. in iength, definitely pleochroie, 
and bordered with inonoclinic augite. 

Above this is found a grey, vesicular rock, which also proves to 
be a hyj)ersthene.-basalt. The hyperstliene is in short stumpy forms 
as well as in long quadrangular laths, up to 1.5mm. in " length, 
definitely pleochroie, and bordered with augite. 

Olivine occurs in reddish-brown forms (iddingsite) . I noticed 
no augite phenocrysts. The base consists of felspar laths, augite 
grains, and black iron ores. 

The specimen from the topmost flow is very similar to this last 
but slightly more vesicular. The hyperstliene occurs in forms char- 
acteristic of the area, the olivine is unaltered, but there are large 
grains of magnetite up to 2mm. in diameter in addition to the smaller 
quadrangular and skeletal forms. 

As in other parts of the district the later appearances of volcanic 
rocks are characterized by the presence of hyperstliene, and this may 
>serve to indicate that they are all of about the same age. 

d. Burnt Hill . — The specimen analyzed came from the southern 
side of the saddle which divides the Burnt Hill ridge into two almost 
equal parts. Microscopically the rock is dark-grey in colour, 
somewhat vesicular, and rough to the feel. It has in the field in 
some eases a distinctly reddish or pinkish tint which is probably due 
to the oxidation of the olivine it contains. Microscopically it is an 
even-grainecl rock, composed of felspar (labradorite) laths with an 
average length of O.Dinin. ; a rhombic pyroxene with faint pleochroism, 
straight extinction, and negative character, therefore no doubt hypers- 
thene; augite in smaller amount frequently twinned and also as a 
border to and intergrown with hypersthene; olivine stained brown with 
oxide of iron and forming iddingsite ; much brownish-black titanif erous 
magnetite in grains of primary oihgin, as well as secondary ilmBuite 
in broken-comb forms, both stained with whitish leucoxene; also 
apatite in stumpy needles. This rock may therefore be called a 
liypersthene-augitG dolerite. 

Other rocks from this locality show a similar composition, hypers- 
thene oeeurring in all that were sectioned. Iddingsite is fairly 
coininoii, but in some cases the larger olivines, really phenocrysts, 
show^ no alteiTition in that direction and are virtually fresh, whereas 
the niicro-phenocrysts of olivine are stained with iron oxide. In some 
eases the augite is slightly purplish in colour. The texture varies, 
some specimens being sufficiently coarse for dolerites, while others 
are typical basalts. 

The ash-bed under the fossil layer was also examined microscopi- 
eally and showed the following composition. The field was eomposed 
mainly of a mosaic of calcite, fragments of volcanic glass, some dark 
ir colour and other yellovush in tint (i^alagonite) containing bubbles 



430 


Transactions. 


filled in some cases witli calcite and in others witli clialcedony as well 
as nnmeroiis grains of magnetite. There were in addition frapiients 
of atigite, some bine-green in colour, hyperstheiie, olivine, felspar, 
hakes of mica, needles of apatite, and fairly numerous grains of 
glauconite. Most of these materials are similar to those occurring in 
the subsequent flows, but, as far as I know, the greenish augite does 
not occur as a constituent of these. 

e. Occurrences m the Waimakariri. — As recorded previously 
voleanic rocks outcrop in three places close to the bed of the Wai- 
makariri within the district under consideration. These are at 
Browns Koek, Eoek Ford, and Woodstock. 

(1) Broivns Rock. 

This rock is a rather fine-grained dolerite, somewhat vesicular 
in texture. It is iiorphyritic with phenperysts of hyperstheiie up to 
2min. in length in rectangular forms about three times as long as 
broad, and with outgrowths of augite ; olivine also occurs occasionally 
in grains which are usually clear and colourless and up to 1mm, in 
diameter. The groundmass is holocrystalliiie wdth the elements of 
sub- equal size, and consisting of felspar (labradorite), averaging 
about 0.25inm. in length ; augite, in stumpy laths and grains some- 
times ophitically intergrowm with the felspar; grains of fresh and 
clear olivine; and grains and skeletal forms of browmish-black iron 
ore, altering to leucoxene and margined with hematite therefore in 
all prohability, ilmenite. The last-named does not occur in such 
large amount as in the other rocks of the area. 

(2) Rockford. 

The occurrence here is a dolerite, soniewdiat coarse grained in 
texture, and composed of augite and felspar (labradorite) in sub- 
ophitic relationship; occasional hypersthene with a border of augite 
and very slightly pleochroic up to 2mni. in length; olivine in occa- 
sional gi’ains; titaniferous-inagnetite ; and needles of apatite. The 
presence of hypersthene suggests a coniiectioii with the more recent 
flows in other parts of the district and wdth the oceurreiice at 
Rock, but the texture belongs to an intrusive rather than to an 
effusive rock. 

(3) Woodstock. 

This in the hand specimen is a fine-grained rock, dark in colour, 
vesicular in places but generally compact wdth small amygdaloids 
plainly showing here and there. Under the microscope it show's an 
even-grained texture, the constituent minerals being felspar laths and 
augite, in places ophitically intergi’owm, the former are labradorite 
and have an avex'age length of about O.lmrn. There are numerous 
small amygdaloids of chalcedony, and oeeasional larger ones up to 
1mm, in diameter, all stained slightly green, but with the polaidzation 
colours and index of refraction and occasional fibrous structure of that 
mmeral. There is also much ilmenite of secondary origin, in charae- 
teristic forms, sometimes forming aggregations round the amygdaloids. 
This is the most acidic rock encountered in the area. 

f. Greywackes . — The last twu analyses are those of two typical 
samples of greywaeke, one from near the Waimakariri (3rorge Rail- 
way Bridge and the other from Arthux’s Pass. There are five inliers 
of greywaeke in the area under eonsideration, and it was coxisidered 
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an advantage _ if representative sainjiles conld be submitted for 
analysis, especially as so few analyses of greywacke are available, in 
spite of tlie rock being the most important in the fabric of New 
Zealand as a whole. 

The grejrwacke inliers are situated as folows: (1) near the junc- 
tion of the Eyre and Whites Creek, (2) the north-western part of 
View Hill,^ (3) Eagle Hill and its extensions towards the Wainiakariri, 
(4) Bockford, where there are at least 'tivo exx:)osures, one forming 
the rock in the river near the old crossing, and the other forming a 
projecting mass on one of the lower terraces of the river, (5) at the 
Lower Gorge, where it forms for some distance the high banks on 
both sides of the river. In the last-named locality the greywacke is 
associated with well-bedded slaty shales, striking N.N.W. and dipping 
at high angles — much crushed in places with irregular dip and 
affected by small faults. Alongside this is a typical gre^uvacke, form- 
ing a small hill to the north of the bridge, iknalysis No. 6 is of a 
piece taken from here. In the hand specimen this shows the coarse 
grey facies of greywacke, very hard and tough. Under the micro- 
scope it appears to be composed mainly of quartz, and there are 
notable quantities of the felspars, both orthoclase and plagioclase, as 
well as subordinate amounts of both micas, augite, epidote, titanite, 
zircon, and calcite. 

The most striking feature of the analysis is the relatively high 
NaoO 


value of the fraction 


ICO 


—- a feature of the No. 7 analysis as well — 


which may be taken to indicate that the greywackes were the debris 
of a granite land, but not subjected to much decomposition. If this 
had taken place to any extent then the fraction should have been 
smaller since soda-bearing minerals, especially felspars, are in general 
more susceptible to decomposing agents than those bearing potash. 
All the same the composition of the parent rock must exert some 
influence on the ratio, for a rock in which there is a relative excess 
of soda to start with, will produce wdth a small amount of decomposi- 
tion a rock in which the fraction is greater than unity, while one 
with a small amount of soda will have a low fraction in any case, no 
matter whether the resulting detrital matter has been produced by 
decomposition or disintegration as the dominant destructive process. 

In this case the lowv quantity of combined water supports the 
inference deduced from the high soda to potash ratio that disintegra- 
tion and not decomposition was the dominant factor in producing the 
matexials of grejwvacke from the parent rock. 
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Note by H. J. Finlay, D.Sc. 

Owing to unforeseen delay in publication of niy account of the 
Chatham Island Eecent Mollusca and the usage by Dr. Marwick in 
the following paper of some of the new names there given, it is neces- 
sary in order to avoid priority confusion to make the following formal 
propositions : 

Ellicea n. gen. for SipJionalict orhita Hutton. 

Notostrea n. gen. for Ostrea siihdentata Hutton. 

Nofostrea luhra n. sp. for GrypJiaea tarda Tate, not Hutton. 

Sccdpomactra n. gen. for Mactra sccilpdlmn Eeeve. 

1. Introduction. 

The first list of specifically identified fossils from the Chatham 
Islands was that published by Hutton in his Catalogue of Tertiary 
Mollusca 1873. Thirteen species were recognised, all except 
Grypliaea'- tarda represented in New Zealand, and three occurring 
in the recent fauna. No exact locality had been supplied with the 
specimens, and as the assemblage did not closely correspond to that 
of any New Zealand horizon, Hutton thought that more than one 
formation had been collected from. He says (1873, p. viii.) : ^ 7 The 
fossils from the Chatham Islands appear to be mixed, as shells char- 
acteristic of the Kanieri group, the Ahuriri foimiation, and the 
Trelissiek group are all in the collection. I tliiiik it probable that 
two formations occur there, one belonging to the Pareora formation, 
and the other intermediate between the Ahuriri and Oaniaru forma- 
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tions. If; however^ there should be only one formation present; I 
should be iiichned to refer it to the Ahuriri period.’^ 

Many of Hutton's specimens have been lost and the exact locality 
of their origin was never stated, but all except '' Gnjpliaea’’ tarcU 
probably came from Pitt Island, and formed part of G eological 
SurA^ey locality collection 792 (PI. PI. TraA^ers). 

A critical examination of the fossils aAmilable sIioavs that nearly 
all of Hutton's records of species common to Chatham Islands and 
NeAV Zealand are based on wrong identifications. 

Many years later, Hutton (1902) described a single fossil, 
Peden dendyi, given him by Professor A. Heiidy, of Christchurch, 
and probably collected at Momoe-a-toa where the species is abundant. 

During the 1924 expedition, the chief collections of Mollusca Avere 
made at four main spots on Chatham Island, and Mr. E. S. Allan was 
able to make another at Hlower-pot Harbour, Pitt Island. In the 
following year he obtained additional material from these places, and 
also discovered a new and richly fossiliferous locality on Wlienuatarii 
Peninsula, Pitt Island. 

2. Description of Possiliferous Localities. 

(1.) Momoe-a-toa. 

The most northerly point of Chatham Island is Cape Young, 
one mile to the sonth-Avest of AAdiich projects Momoe-a-toa. The fossils 
occur in a tufaceous limestone between two laAm-floAA^s, on the northern 
side and Avell out tOAvards the point. 

(2.) Tioriori. 

The fossiliferons locality is about four miles soutli along the 
coast from Monioe-a-toa, and about half a mile north-east of Tioriori 
and Tiituiri Creek. The fossihferous bed is a soft bryozoan limestone 
Avith occasional quartz j)ebbles, and is exposed in the sea cliffs which 
are about 50 feet high. The limestone rests disconformably on green 
nnfossiliferous tuffs. 

(3.) Titirangi. 

Titirangi is a bluff about 75 feet high, half Avay along the 
southern shore of the north-western extension of Te Wlianga Lagoon 
known as MuriAvlienna. The bluff can be seen from afar, for it is 
crowned by a karaka grove. The fossils are found on the northern 
or lake side. 

(4.) Waikaripi. 

The Wireless Station stands on high country about one mile 
sonth-Avest of Waitangi, and in the sea cliffs south-Avest, beloAV the 
Wireless Station, are two bands of fossiliferons, tuff aeeous limestone 
separated by uiifossiliferous, calcareous tuffs. 

(5.) Flower-pot Harbour, Pitt Island. 

This locality is on the northern bay of Pitt Island. The fossili- 
ferous tuffs occur at Onoua, on the eastern side of the liarbour, and 
uncoiiformably overlie a bryozoan limestone. 

(6.) WliDnnataru Peninsula, Pitt Island. 

Whenuatarn Peninsula forms the north-west corner of Pitt 
Island, and is about one mile Avest of the Flower-pot. The richly 
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iossiliferous tuffs outcrop on the south side of the Peninsula, and, as 
at the Flower-pot, iinconformably overlie a bryozoan limestone. 

The fossils at all of these localities except No. 3, Titiraiigi, are 
associated with a relatively extensive group of limestones and tuffs 
which Mr. Allan has named the Wharekaiiri-Waitangi Series. These 
rocks cover a considerable part of the islands and are of mid-Tertiary 
age. At Titirangi the fossiliferoiis beds are unconsolidated shell 
sands of restricted occurrence and obviously belong to the late Ter- 
tiary. 


3. Fauna of the Wharekauri-Waitangi Series. 
a. General Discnssion. 

Perhaps tlie most strikhig feature of the fossils from the lime- 
stones and tuffs is the individuality shown by the fauniiles of each 
of the localities except the Pitt Island ones. The species collected 
from more than one locality are tabulated below. 
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At Monioe-a-toa the fossils consist almost wholly of large Pectens 
and Brachiopods, though there are a few casts of Glyoymeris, Panopc, 
Nuculanm^ eld. At Tioriori, Notostrea tarda is abundant with an 
oyster, occasional Pectens, a Cirsotrema and Brachiopods, but with 
the exception of the Notostrea the species are all peculiar to this 
place. At Waikaripi, at the Flower-pot and at "Whenuataru Penin- 
sula there are mixed faunas; but the large Pectens of Momoe-a-toa 
are absent, and the Waikaripi faunule is very different from the Pitt 
Island ones which have a strong resemblance to each other in their 
commonest shells. 
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The fossiliferons beds can be divided into two groups,— 


A. Upper 
(Calcareous Tuffs) 


j Momoe-a-toa 
^ Flower-pot 
[ WhenuatariT 


/Tioriori 

B. Lower jWaitangi 

. (Bryozoan Limestone) IWaikaripi 

I Flower-pot 

Tlie absence of. identical or related species at most of tbe locali- 
ties is perhaps due more to difference of station than to difference 
of age. However the matrix of the Flower-pot fossils resembles that 
of the AVaikaripi ones and both places have the genera Nemocardimn^ 
y enericardia, Gorhulaj and CJilamys so that the environment vras 
probably similar. The lack of specific agreement therefore is a fair 
indication of difference in age. Further, a number of the Mollusca 
from Wheiiuataru and the Flower-pot have strong AVanganuian 
affinities, e.g., Thyasira flexuosa. Venericardia heata, Cardiia north- 
croftij Corhula hoivesi, Merelina avita, Plienatonia decessor. It is 
therefore possible that a considerable time-interval separates the cal- 
careous tuff‘>s from the bryozoan limestone; but for the present it 
seems best to consider all as belonging to one period. 

Seventy-nine species of Mollusca have been recognised from the 
marine tuffs and limestones; and of these only two (2,5'%) are 
Kecent. Both identifications of the Eecent species are founded on 
poor material, sio it is likety that they too can be separated as new 
when more specimens are collected. 

Much has been wmitten about the Lyellian method of reckoning' 
position in the Tertiary sequence by means of the percentage of 
contained Eecent Mollusca; but the work done on this subject by 
modern American palaeontologists has not received sufficient atten- 
tion in New Zealand. Using only those localities with 50 species or 
over Dali (1903, p. 1617) got for the Eastern American Oligoeene 
from 2 to 12% Eecent, and for the Miocene 13 to 20%. (The upper 
part of DalUs Oligoeene is now classed in the Miocene), 

Martin and Glen’s work on the Miocene of Maryland (Clark, 
Shattuck and Dali, 1904, p. exlix) gave only 10% of Eecent Mollusca. 

The San Pablo group of Middle California supplied 23.5% 
Eeeeiit forms to Bruce Clark (1915, p. 424) who placed the beds as 
Upper Miocene or possible Lower Pliocene. 

In a recent paper on the comparative value of various organisms 
in zoning, Vaughan (1923, p. 519) says, ‘' The percentage of Eecent 
Mollusks in the Lower Miocene ranges between 3 and 7.5 per cent.”; 
he also g.ives a table showing eleven Miocene iDcalities with percent- 
ages ranging from 3 (Lower Miocene) to 27 (Upper MioGcnc), and 
two Oligoeene localities where there are no Eecent species. 

The very low percentage of Eecent forms in the Chatham Island 
fauna (2%, perhaps 0%) shows that it belongs to early or middle 
Tertiar.y times, and the generic assemblage favours classifications as; 
Upper Oligoeene or Lower Miocene. 
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Of tlie eiglity species^ onl3^ four occur in New Zealand. Tliej" 
iirc'.Tliyasira flexuosa^ Taw era meirshalli, Iiissoina elutfJianiensis, and 
Cochlis noiocenica. None of tliese ispecies is represented well- 
preserved speeimens, so that the identiheations ai’e not above siispi- 
cioii. Most of the genera have been eoninion in. New Zealand since 
the Waiarekaiij and some of the sx^ecies have close relatives in onr 
middle and later Tertiar}^ strata. 

The occTiiTeiiee of the genns Perotroclius one of the Plenrotoni- 
ariidae is interesting. A fine new sjDecies was found Mr. Allan 
ill the cliffs at Waikaripi, beloiv the Wireless Station. Though alwa^’-s 
exceeding^' rare in the Tertiary, the fainil}^ has reniarkabl^^ wide 
distribution, and there are four Recent species. P. tertiaria McCoy 
has been found at onh^ one locality' in Australia in Lower Tertiar^^ 
Beds, and the siieciinens from the Wharekuri greensand, Waitaki 
Yalle.y, were classed by Hutton (on rather poor gTomids) under the 
same species. The exact age of these Wharekuin beds remains to be 
demonstrated, but it is probably Ototaran or Hutchinsoiiian ; that is, 
somewhere about the Oligoeene. 

A large Perotrochus, perhaps the same species as that at Whare- 
kuiu, is fairty common in the Hutchinsonian greensands at Allday 
Bay, Kakanui ; but the specimens are difficult to collect. The Chat- 
ham Island shell, though belonging to the same imperforate genus, 
PerotroclivSj is quite distinct speeificalH, so that no correlation can 
be made by means of it. 

Another notewurtliy shell is GrypliaeaP tarda Hutton. Speci- 
mens from the Balcombiaii and Janjukian of Southern Australia were 
identified hj Tate (18S6, p. 98) as the same species; and Ortmann 
(1902-, p. 113) compared with G. tarda, a shell supposed to be from 
the Patagonian beds. Recentl}", Pinla^" has shown that the Anstralian 
shells are specifically distinct from the Chatham Island ones and has 
named them Notostrea liihra. Ihering (1907, px3. 6, 245) cast a certain 
amount of doubt on the Tertiary occurrence of Ortmann ’s specimen 
and identified it as the Upper Cretaceous G. l)urckhardfi Boehm. 

The writer agrees with Finlay" (in ms.) that G. tarda is related 
to the genus Nostosfrea Finlay, and thinks it i)robal)le that the Aus- 
tralian and South American species have arisen independent^" from 
Ostrea. Trueman (1922, p. 264) has afread^^ shown such to have 
happened with Jurassic ' ' Gryphaea.'^ 


h. Faunal Lists of Wluirekmiri-Waitcmgi Series. 


(Recent species marked *) 

(1) Momoe-a-toa, Chatham Island. 
Glymimeris htmti n. sp. 

Mania fur cilia n. sp. 

Sectipccten allani n. sp. 
SecMpecten toaensis ii. sp- (2 
CMam.ys ciiathmnensis ( Hut- 
■■■ ''.ton) 

CMamys seymonri n. sp. 
Pallium (1 Felipes) dendyi 
(Hnttoii) 

Limahila 7norioria n. sp. 


Limea Chatham ensis n. sp. 
Ostrea arcula n. sp. 

Cirsotrema chathmiiense n. sp. 
Cirsotrema parvuhmi n. sp. 

) Tioriori, Chatham Island. 
Serripecten tiorioriensis ii. sp. 
Lentipecten imperfectus n. sp. 
Ostrea cannoni n. sp. 
Notostrea tarda (Hutton) 
Cirsotrenui (Tioria) yotmgi 

IX. sp. 
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(3,) Waikaripi, near Wireless Sta- 
tion, Cliatliam Island. ,pj 

Mytikhs {Aulacomya) 

:n. sp. 

(Jhlamys mercnria n. sp. 

Osireai woAtangiensis n. sp. 
Notostrea iarda (Hntton) (6. 

'V eneA'icarMa> 7vimlia ii. sp. 
Asciiellina donavAformis n. sp. 

N e)}iocm‘dMm diversim n, sp. 
Corbnla tophina ii. sp. 
Perotroclius allani ii. sp. 
Mitryarella runcmata n. sp. 

(4.) Calcareous tuffs, Flower-pot, 
Pitt Island. 

Area pitteMsis n. sj). 

Bml}aitia ( Pugilarca) barnea- 
formis ii. sp. 

Lissarca fossilis n. sp. 
CHycyyyneris trav ersi ( Plutt on) 
Glycymeris Imnii n, sp. 
Plmopecten heetori (Hutton) 
(Jhlamys ckafhaniensis [ Hut- 
ton) 

Chlamys seymoiiri n, sp. 

Lima vasis n. sp. 

Limaiuki morioria n. sp. 
(Jtenoides naufragiis n. sp. 
(Jardita northcrofti n. sp. 
"Venerica/rdia beata n. sp. 

(Jhama piUensis n. sp. 

Taw era marshalli Marwick 
(Jorb'ula howesi ii. sp. 
Ema/rginuhi pittensis n. sp. 

Tug alia aranea n. sp. 

Mmirea. fml(i/yi n. sp. 
hnperaior anthropophagus 
n. sp, 

xirgaUsta effusa n. sp. 

ArgaUsta art a n, sp. 

Merelina avita n. sp. 
Notosinister insertus n. sp. 
T'urriteMa ( Spiro colpus) solo- 
moni II. sp. 

(JocMis pittemsis n. sp. 

Trivia flora n. sp. 

( PercondZa) 
asper n. sp. 

Waihaoia (P«c7ii/nic7.c??i) ren- 
u'icld n. sp. 

Miirgiuclfa floralis n. vSp. 
Zemaeirs prendrevillei n. sp. 
(jiu'dlcMs Uneahis n. sp. 


Phenatoma deeessor ii. sp. 

) Bryozoan limestone, Flower- 
pot, Pitt Island. 

Cirsotrenm propelyrahm n. 
sp. 

) Wlxeimatara Peninsula, Pitt 
Island. 

Glycymeris iraversi (Hutton). 
GAycjpneris luinii n. sp. 
Limopsis invalida n. sp. 
Limaiula morioria n, sp. 

Lwiea Chatham. emsis ii. sp. 
Cuna antiqua n. sp. 

Cardita northcrofti n. sp. 

V enericardia heata n. sp. 
CJiama pittensis n, sp. 
Thyasira flexu o sa ( Mont. ) . 
Leptomya cooicentrica n. sp, 
Bosinia {Kere-ia) chaihamensis 
n. sp. 

Taw era marshalli Marwick. 
Nemocardiimi diversum n. sp. 
Corhula hoivesi ii. sp. 
Emiarginula galeriformis n. sp. 
ZeminoUa lenis n. sp. 

"^Phissoina chaihamensis n. sp. 
Turriiella (Spirocolpiis) solo- 
mom n. sp. 

Cochlis pittmsis n. sp. 

Cochlis notoce7iica (Finlay) 
Cochlis 11. sp., cf. australis 
(Hntton). 

Glohismum mucro^mhmi n. sp. 
Korovina acederans ii. sp. 
Phalviinn {Kahua) skinneri n. 
sp- 

Odostomia pittensis n. sp. 
Ausiromitra plicifera n. sp, 
jdtstrodpho (Verco^iella) 
asper n. sp. 

ElUeea [PUtdla) jirmu ii.Asp. 
Commdla (Eucommm) 
banchsi n, sp. 

Zeatropyhoii lassus ii. sp. 
Waihaoia {Pachymhlon) rmi- 
wichi n. sp. 

BaTyspwa n. sp. 

Marginella coxi n. sp. 
Inquidior acutus n. sp. 
MitritJuira gramim n. sp. 
Phenatoma deeessor n. sp. 
Retusa 'pressa n. sp. 
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4. Fauna of the Titirangi Series. 

a. General Discussion. 

The lower twelve feet or so of Titirangi Bluff is formed of fairly 
soft Bryozoaii limestone, on the eroded surface of which lie the Titi- 
rangi beds. No angular unconformity can be observed between the 
limestone and the shell beds ; both are practically horizontal. 

The fossils are in a beautiful state of preservation, and can be 
obtained in countless numbers, the one drawback being that the 
variety of species is comparatively small. Thirty-eight species were 
obtained of which twenty-six are Peleeypods and twelve Gasteropods. 
This predominance of Peleeypods, their large size and strength, and 
the great numbers of Amxiliidesma, indicate that the containing beds 
were laid dmvn in quite shallow water bordering an open beach of 
>shell sand. 

Sixteen of the thirty-eight are Eecent species, that is 42%. 
This suggests correlation with the A¥aitotaran or lower stage of the 
■Wanganuian system, although the most characteristic species of that 
stage are not represented. The large heavy Eumarcia which is 
common in the basal four feet of the shell-bed at the western end 
of the outcrop appears to be conspecifie with E. plana Marwick from 
the Waitotaraii and the lovrer part of the Nukumaruaii beds. Also 
Papliirus largillierti (Philippi), Gari stangeri (Gra^^), Zeynysia 
zelandica (Gray), and Glycymeris modesta (Angas) are present in 
great numbers, and Dosinia wangamdensis Marwick is not uncommon. 
The writer therefore favours correlation with the Nukumaruaii, i.e., 
the middle stage of the 'Wanganuian. The European equivalent of 
the Titirangi beds is thus about Middle Pliocene. 

Specimens of a large barnacle from the Titirangi beds were sub- 
mitted to Mr. T. H. Withers of the British Museum. He identified 
them as Balanus {Megalyalanus) tulmlaUis AVithers (1924, p. 28, pi. 
7, figs. 1-10). This species was originally described from the Lower 
Pliocene of Castle Point and Waipara Gorge, New Zealand. 


b. List of Emma froyn Titirangi. 

(Eecent species marked ^) 


BarhaMa (Acar) wliangaensis 
11 . sp. 

^Glycymeris laticostata (Q. and 
G.) 

Glycgnm'is ivaipipiensis Mar- 
wick- . 

* Glycymeris modesta ( Angas) , 
common. 

Pliilohrya galerita n, sp. 
Perrierina ovata n. sp., eom- 

mon.-:-;"'-.-, 

^Mytihes/f Andacomya) maoria- 
nus Iredale. ' 

Clilamys iitirangimsis n. sp. 
"^Limatula maoria .Finlay. 


N eogaimardia elegantula n. sp. 
Cuna firma n. sp. 

Yenericardia martini n. sp., 
common. 

Condylooardia torquata n. sp. 
*Zemysia zelandica {Gray)^ 

common. 

^MylUtella pinguis n. sp., com- 
mon. 

Amphidesma {Taria) porrec- 
tum ji. sp., common. 

^Mactra rudis Hutton. 
^Scalpomaclra scalpeUum 
(Reeve). 

Dosinia {Phacosoma) wanga- 
nuiensis Marwick. 
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^"Paradione {NoiocaUista) mul~ 
tistriata Sowerby. 

Bassinaria niaccL'U7'gi n. sp. 

Tail' era martliae n. sp., com- 

lILOll. 

Enmarcul plana Marwick, 
commoii. 

ap Jvirns lar gillie rti 
(Philippi), common. 

Gari stangeri [ G ray ) , 
common. 

'^Bnrnea similis (Gray). 

Atalacmea elata n. sp. 

‘^31 level en ckiis ruf o zona 
(Adams), common. 

5. Extern A ii Relations. 

The great bulk of the Molluscan fauna of the Chatham Islands, 
both Recent and fossil, is generically the same as that of New Zealand. 
The specific relationship of the Recent and Pliocene faunas of the 
two areas, however, is closer than that of the mid-Tertiary ones. This 
may be due to our not yet having discovered in New Zealand strata 
exactly corresponding in time and conditions of deposition to the 
fossiliferous tuffs of the Chathams. Most of the Oligocene and 
Miocene fossiliferous localities of New Zealand also, however, have 
marked individuality in their faunules, so that it is not common to 
find extensive specific identity at any two places. Of course further 
collecting will bring forth more material common to different localities; 
but apart from the time factor this lack of specific identity may have 
resulted from the presence in this region at that time, of groups of 
islands sufficiently isolated to develop well-differentiated faunal pro- 
vinces. 

At the present time, marine currents carry drift from New 
Zealand to the Chathams ; hut we do not know what Molluscan species 
can or can not avail themselves of this transportation. Therefore, 
while the great bulk of the genera have been derived from New 
Zealand, we cannot yet tell from the Molluscan emdence whether the 
Chatham Islands have ever been actually joined to the mainland of 
New Zealand. 

6. Acknowleduicents. 

In conclusion, I should like to express my sincere thanks to the 
residents of the Chatham Islands, not only for their kindness and 
hospitality to the party as a whole, bnt also for their invaluable help 
in selecting an itinerary and in locating places and formations of 
palaeontological importance. I am specially iiidehted to Dr. E. 
Ellison, at that time Resident Magistrate, and Mrs. Ellison, to Mr. 
Robert McCliirg and Mrs. R. Hough of Te Roto, and to Mr. Charles 
Seymour of Wharekaui’i; alsio to Mr. and Mrs. C. Gannon of Mann- 
ganui, Mr. N. R. Cox of Aotea, Mr. and Mrs. J. Prendreville, and Mr. 
and Mrs. J. Renwick of Ouenga. . ■ ■ ' 


Mangimaia pervia n. sp. 

^"Zefhalia zelandica (Adams). 

Estea insiilana ii. sp. 

Estea svhtilicosta n. sp. 

Ataxoceritliinm simplex n. sp. 

^'Zegaleriis crater Einlay, 
common. 

Comin ella ( Euconiinia ) elli~ 
soni n. sp., common. 

Z eatroplion muiabilis n. sp., 
common. 

^'^Zemiirella clwava (Reeve). 

Liracrea titirangiensis n. sp. 
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I must also tliank tlie officers of tlie Otago Institute who organized 
the Expedition for their kindness in including me in a most profitable 
and enjo^^able excursion, and, in addition, Mr. P. G. Morgan, Director 
of the New Zealand Geological Sum^ey, and Mr. A. K. Kimbell, Under- 
secretary for Mines for permitting me to take part in it. 

Much of the success of the expedition was due to the enthusiasm 
of its leader, Mr. H. D. Skinner, aiitropologist, whose cheerful and 
ready help was ever at our disposal. Dr. H. J. Finlay has given 
valuable aid in discussing and cidticising the systematic classifications 
and nomenclature to he adopted. 

Finally I wonld acknowledge my deep indebtedness to my field 
companion, Mr. R. S. Allan, geologist. In addition to his strati- 
graphic, petrologic, and physiographic work, he excelled as a fossil- 
hunter, for the hulk of the specimens described below were collected 
by him. 

7. Systematic Ceassipication and Descriptions. 

Note: All of the types, except that of Pdlmm dendyi are in the 
collection of the New Zealand Geological Survey. 

a. Class PELEGYFOBA. 

Genus Arca Linne, 1758. 

Type: Area nom L. 

Arca pittensis n. sp. (Figs. 5, 6.) 

Shell of moderate size, thin, rhomboidal, inflated, beaks at 
anterior sixth, distant; posterior area flattened, bounded below liy 
strong ridge running from umbo to bottom of short and obliquely- 
truncated posterior margin. Sculpture of disc mostly worn away, 
but as far as can be seen consisting of spaced radial threads, arranged 
in pairs with wide interstices, the whole crossed by strong growth- 
lines; posterior area, has crowded, wavy, radial threads, 3 to 4 per 
millimeter, rendered irregularly moniliform l}y growth-lines. Hinge 
long and narrow with a central smooth area not coinciding with angle 
of ligamental chevrons; behind this smooth space are 13 oblique 
teeth, in front from 12 to 14; the posterior 5 of the latter inclined 
upwards and backwards. Ligamental area very broad with about 14 
well-marked ligamental chevrons; ventral margin of valves irregu- 
larly, -weakly dentate. 

Height 15 min.; length 30 mm,; thickness (1 valve) 10 inm. 

Locality: Flower-pot Harbour, Pitt Island. 

Remarks: This species is related to Area si A velat a- 
Target Gully, but has a shorter posterior margin and so a different 
shape, also the ligamental grooves are more crowded. 

Genus Barbatta Gray, 1847. 

Type : Arm hrmliribi Linne. 

a. Sul^genus Acar Gray, 1887- 

Type: Area gradata Brod. And Sowb. 

Barbatia (Acar) whangaensis n. sp. (Figs. 1, 4.) 

Shell small, siibihomboidal, beaks aboxit anterior fourth, curved 
strongly forward; anterior end horizontal for short distance above, 
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tlien regularly rounded, posterior broader tliaii anterior, liorizontal 
aljove, tlieii very oblitiuely truncated, ventral margin with broad 
shallow Kinus ; rounded ridge bounding posterior area runs from umbo 
to posterio-ventral corner. Sculpture of about 12 primary ribs which 
l)y anastomosing produee about 24 at adult margin; these are crossed 
by very strong regular concentric growth-ridges raised on radials into 
'^strong scales. Teeth 6 to 8 anterior and 10 to 12 posterior, not sepa- 
rated by smooth space. Area very narrow, not well defined anteriorly, 
one strong groove bounding the area running from beak to end of 
hinge-line, but seldom any others and then they are quite short. 
V alve-margin cr enulated. 

Height 4 mm.; length 7 mm,.; tliickness (1 valve) 2 mm. 

Locality; Titirangi. 

Apparently closely related to Area sociella Brookes from North 
Auckland and to Afxa hotanica Hedley from southern and eastern 
Australia, but with fewer ribs than either of these. 


b. Subgenus Pngilarca nov. 

Type; BarlaMa l)arneaformis Marwick. 

Differs from Bariaiia and Acar in having a wdde space devoid of 
teeth on the central x)art of the hinge. The teeth have not been 
obliterated by a descending area, but have never developed. The 
beaks arc nearer the anterior end than in either of these genera and 
the area like that of Acar is very narrow, having only one straight 
groove, wliieli is behind the beak. The sculpture though fundament- 
;ally the same presents a very different ax)pearance because the radial 
and eoneentrie elements are about equally developed, the ribs are 
coarse and the interspaces are wide. The valve-margins are smooth 
as far as can be seen, not crenulated like those of Acar. 


Barbatia (Pugilarca) barneaformis n. sp. (Figs. 2, 3.) 

Shell rather small, subrhomboid, fragile, beaks at anterior fifth; 
anterior end narrowly convex, loosterior end with straight dorsal 
margin and slightly convex, obliquely truncated posterior margin, 
ventral margin broadly convex, ascending in front; a prominent 
rounded ridge runs from umbo to blunt posterior ventral angle. 
Sculpture ; middle and anterior of disc with about 20 primary radials 
with secondaries appearing later and equalling the primaries, all 
bearing strong tubercles, surface of disc has regular concentric 
growth-ridges about 0.6 mm. in width, posterior area has 7 weak 
radials of same stimcture as the others. - Hinge narrow, four anterior 
teeth separated by wide space from 12 oblique posterior teeth. Area 
linear, a single ligamental groove extending backwards from umbo 
along top of teeth a little over half way to posterio-dorsal angle. 
Valve margins smooth, sharp. 

Height 11.5 min.; length 21 mm.; thickness 5 mm. 

Locality: Flower-pot Harbour, Pitt Island. 
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Genus Lissaeca Smith, 1877. 

Type: L. ruhrofusca Smith. 

Lissarca fossilis ii. sp. (Figs. 24, 25.) 

Shell very small, oval, inflated, beaks small, close to anterior 
end. Surface apparently smooth except for a few strong spaced 
growth-lines. Hinge-plate arched, narrow, with four clievroned pos- 
terior taxodont teeth and about five nearly straight anterior ones, 
the tvro sets separated by a relatively large obliquely-triangular liga- 
ment-pit. Yalve-margins with about three denticles, posteriorly 
anteriorly, and ventrally. 

Height 3.2 mm.; length 3.7 mm.; thickness (1 valve) 1.5 mm. 
Locality: Flower-pot Harbour, Pitt Island. 

Resembles L. exilis Suter, but is larger, has no trace of radial 
sculpture and very few marginal crenulations. 

Genus Glycymeris da Costa, 1778. 

Type: Area glyoymeris Liniie. 

dlycymeris traversi (Hutton). 

1873. Fectunculns traversi Hutton, Cat. Terf. Moll. p. 28. 
1914. Glycymeris frarera .(Hutton) : Suter, N'.Z. Geol. Surv, 
Pal. Bull. 2, j). 35, pi. 4, figs. 2a, b. 

1923. Glycymeris traversi (Hutton) : Marwick, Trans. N.Z. 
Inst.., voL 54, p. 66, pi. 1, fig. 8. 

Localities : Flower-pot Harbour, Pitt Island ; Whenuataru Penin- 
sula, Pitt Island. 

Glycymeris laticostata (Quoy and Gainiard). 

1835, Pectunculus laticostatus Q. and G., Voy. Astrol, vol. 3, 
p. 466, pi. 77, figs. 4-6. 

1913. Glycymeris laticostata and G.: Suter, Man. N.Z. 
MolL, p. 851, pL 56, figs. 3, 3a. 

Locality: Titiraiigi, a single damaged specimen. 

Glycsnneris hunti n. sp. (Pigs. 7, 10.) 

Shell of moderate size, light, obliquely oval, beaks narrow, some- 
what low. Sculpture consisting of fine regular radial threads, 5 per 
mm., superposed on a system of very low primary ribs which cannot 
be distinguished distally and so are of uncertain number; sometimes 
these ribs are slightly convex, but sometimes they are quite fiat. 
Hinge-area somewhat narrow, teeth narrow, curved, about 15 anterior 
and 12 posterior without a median space; ligamental area narrow, 
with 6 striae about 0.5 mm. apart from each other. Yalve-margin 
with about 50 fine crenulations the distal ones very small. 

Height 35 mm.; length 40 mm. ; thickness (1 valve) 10 mm. 
Localities: Flower-pot Harbour, Pitt Island; Whenuataru Penin- 
sula, Pitt Island; ( ?) Momoe-a-toa (cast), 

closely resembles G. shrim^otoni Marwick, but this 
is probably a convergence for the obliquity is present from a very 
early stage, the young being like G. modesta. In G. sliriniptoni only 
some adults shovT obliquity, the young and many full gimm ones; 
being practically symmetrical. 
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G-lycymeris waipipiensis Marwick. 

1923. (Ilycym,eris ivaipvpienis Marwick,, Trans. N.Z. Inst.^ 
\'ol. 54, p. 75, pL '5, lig. 5, pi. 6, fig. 5. 

Locality; Titiraiigi. 

Only imperi'ect specimens were lo-and. 


Glycynieris modesta (Angas). 

1879, Axinaea vwdesta Angas. p. 418, pi. 35, fig. 4. 

1913. Glyoymeris modesta Angas: Siiter, Man. N.Z. Moll.^p. 
852, pi. 51, figs. 8, 8a. 

lioeality : Titiraiigi, common. 


Genus Limopsis Sassi, 1827, 

Type: Area anrita, BroccM, 

Limopsis invalida n. sp. (Figs. 11, 12.) 

Shell small, obliquely oval, moderately inflated, beaks low. 
Sculpture of concentric grooves separating wide flat interspaces, 
weak radials developed only on small portion of anterior and pos- 
terior areas. Hinge with about 5 short anterior and 5 posterior 
teeth, also 3 or 4 imperfeet ones in the middle. Ligameiital area 
narrow, central pit rather small. Valve-margins smooth. 

Height 7 mni., length 7 mm., inflation (1 valve) 2.2 mm. 
Locality: Wheimataru Peninsnla, Pitt Island. 

L. invalida closely resembles L. waihaoensis Allan, but can be 
distinguished by its different ornamentation and slightly wider liga- 
ment pit. 


Genus Philobrya Carpenter, 1872. 

Type : Bryophila setosa Cpr. 

Philobrya galerita ii. sp. (Pigs. 22, 27.) 

Shell minute, obliquely ovate, thin, beaks near anterior end, 
with raised disc-shaped prodissoconch; anterior end narrowly 
rounded, dorsal and ventral margins diverging towards semicircular 
posterior margin. Surface showing close sharp concentric ridges, 
and three or four marked growth-periods, also four low spaced 
radial ridges on posterior end. Hinge narrow, with broadly- 
triangular ligameiital fossette, in front of which are about 10 
narrow taxodont teeth and behind about 16 arranged in two tiers 
with third tier faintly indicated. Valve-margins sharp, bevelled, 
with six strong posterior crenulations; ventral margin with two or 
three very weak ones, the anterior margin smooth. 

Height 1.2 mm. ; length 1.5 mm. ; thickness (1 valve) .5 mm 

Locality : Titirangi. 

Only a single right valve was found. It somewhat resembles 
Hoclistetieria Bernard, concerning the generic position of 

wliicli Finlay (1926, p. 449) has shown there is considerable doubt. 
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Geims Perrierina Bernard, 1897. 

T 3 ' pe : P. too donta Bernard. 

Perrierina ovata n. sp. (Pig*s. 8, 9.) 

Shell minute, ovate, equivalve, iiiequilaterah Beaks fairly pro- 
niiiient, with a well defined, rounded, projecting prodissoconch. 
Sculpture of crowded microscopic concentric threads. Hinge 
narrow, with central triangular or trapezoidal ligament-pit separat- 
ing about 4 or 5 anterior and 4 or 5 posterior teeth, all horizontal 
and straight except a rounded or tubercular one on each side of the 
central pit. Valve-margins sometimes with a few indistinct creiia- 
tioiis on the ventral margin, sometimes quite smooth. 

Height 1.5 mm., length 1.7 mm., inflation .5 mm. 

Locality: Titirangi, common. 

Suter has put this genus in the Crassatellitidae ; but conchologi- 
calH, Perrierma has no resemblance to this famil}". The writer does 
not knoAV of an^^ other shell wdth a hinge like Perrierina and so pro- 
poses the new fainil}^ Perrterixidae. 

Genus Monia Gray, 1849. 

Type : Anomia 7nacroscliisnici DeshaA^es. 

Monia furcilla n. sp. (Pig. 20.) 

Shell small, of irregular shape according to habitat, left valve 
with fine, rounded, -waved radial ribs sometimes anastomozing, with 
equal interstices, 2 to 3 per mm., crossed hr close regular scaly con- 
centric lamellae, about 5 per mm., the whole surface irregularly 
puckered. The muscle-scars could not be seen, so the generic position 
is uncertain. The shell may be an Hnunim, but from the resemblance 
of its sculpture it is more likeH congeneric with 3Ionia fnrcata 
(Hutton) from which it differs in having more regular, much finer 
radial sculpture. 

Height 19 mm,; length 18 mm. 

Locality: Momoe-a-toa. 

Genus Mytilus Liiiiie, 1758. 

Type : M. edulis L. 

Subgenus Aulacmuja Moercli, 1853. 

Type: Mytilus mageJlanicus Lara. 

Mytilus (Aulacomya) maorianus Iredale. 

1915. Mytilus niaorimis Iredale, Trans. N.Z, Inst., vol. 47, p. 

4, 484. 

Loeality : Titirangi. 

A few" damaged specimens, some with ribbing much coarser than 
is usual in the Eecent shells. 

Mytilus (Aulacomya) willetsi n. sp. (Pig. 15.) 

Shell very small for the group, attenuated, well infiated ; beaks 
terminal; dorsal margin short and straight; posteiior margin parallel 
to the anterior one, both relatively long. Sculpture of numerous 
waved, radial riblets many of which branch, giving a divaricate 
appearance. The ribs are strongest dowui the raised middle of the 
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disc and are about 2 per min. at the Yeiitral margin, on the anterior 
margin tlie}'^ gradualy become finer until they are from 3 to 4 per 
iiini. The hinge is not clearly exposed but there is a ligamental 
groove along the doi\sal margin. 

Heiglit 10 inin. ; length 10 mm.; inaation (1 valve) 3 mm. (holo- 
type). paratype is 13 x 13 x 3.5 mm. 

Locality; Waikaripi below AVireless Station, Waitaiigi. 


Family PECTINIDAE. 

Before the Pectens of the Fhathams could be satisfactorily classi- 
fied, a rough revision of the generic and subgenerie grouping of New 
Zealand species had to be undertaken. The results of this survey 
are here presented. Suterk classification was as follows (Recent 
species marked'^') : — 

1. Genus Pectkn Muller, 

A. Subgenus Pecien. 

(1) Section Pecien s. str. 
athleta Zittel. 

(2) Section E^ivola Dali. 

^'mediiis Lamarck (not the AVest Indian species 
but ^‘nova(^-zelandia6 Reeve, see Iredale 
1924, p. 193). 

B. Subgenus Ghlamys Bolten. 

(1) Section Ghlamys s. str. 

''"^dichrous Suter, "^mijarvicosiains Bavay, "^nuiiatus Hutton, '^'zdan- 
dim Gray, ^"zelandiae gernmnilatus Reeve, aldmgensis Tate (not of 
Tate but Aiaiwiek, 1924, p. 32'5), chathmnensis Hutton, semi- 

•plicatus Hutton, willianisoni Zittel, liilli Hutton, dendyi Hutton. 

(2) Section Pallium Schumacher. 

‘^^convexus Qiioy and (Taimard, inirneUi Zittel. 

(3) Section Paiinopecten Dali. 

accrenmdus Huttoji, heei'hmyii Hutton, crawfordi Hutton, ddicatulus 
Hutton (with which was synonymized diffluxa Hutton, wrongly so, 
see Thomson, 1919, p. 282) huichinsoni Hutton, marshalU Siiier, sectus 
Hutton, tripJiooki Zittel, venosus Hutton, 

(4) Section A Fischer. 

, Suter. 

C. Subgenus P,sx^R.dan^l^,s'm^n■ H. and A. Adams. 

(1) Section Pseudamusmm s. str. 

hodisietteri Zittel, wadiaoensis Suter, yahlenm Ten.-AVoods (not of 
T.-AVoods but hectori Hutton, see Marwick, 1924, p. 326). 

(2) Section Gyclopecfen A^errill. 

'^aviculoidesBmiih,^lram^^ 

D. Subgenus Meek. 

huff (mi Park. 

2. Genus Amusium Bolten. 

papak%(/rense Clarke, zitUU Hutton. 
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3. Genus Hinnites Def ranee. 

irailli Hutton. 

Tlie oldest Pecten known from New Zealand is that described by 
Treclimann (1918, p. 206) as Pecten sp. from the Upper Trias of 
Nugget Point. The figure looks much like that of a ClilamySf but 
insuffieient material exists to show clearly. 

Prom the Jurassic, Treclunann (1923, p. 276) described two 
species, Pecten {(Jamptonectes) cf. lens Sowerby and Pecten [Syncyc- 
loneina) sp. Some additional material goes to confirm the first identi- 
fication ; but Trechmann second shell is not like a Syncyclonenm. 
The apical angle is much greater, the ears are subequal and there is 
no trace of sculpture. It would be better classed as a Pseiidmnussium. 

The Clarentian ( Albian) beds of Marlborough have not furnished 
material good enough for specific determination. Woods (1917, p. 
8) recorded (Camptonectes) and Pecten (Syncyclonema) 

sp. The first has the fine divaricate striae of Camptonecies but I have 
not seen the supposed Syncyclonema. 

Woods (1917, pp. 25, 26) also described three species from the 
Upper Senonian of Aniuri Bluff and Selw^m Kapids. 

1. Pecten [Sy^icydonema) memPranaceus Nilsson. 

Syncyclonema seems to be rather loosely used by many palaeon- 
tologists for all smooth Cretaceous Peetens. The genotype, S. rigida 
Hall and Meek, is a small shell with discrepant sculpture, the right 
valve having weak radials and the left spaced concentric ridges. Also 
the ears are noticeably unequal, horizontal along the top in both 
valves, and meet the disc in a regular curve. The hyssai sinus is 
apparent in both valves. The New Zealand shells have equal, high, 
unsinused ears, and both valves have fine regular concentric ridges; 
therefore they do not belong to Syncyclonema, No specimens or 
figures of the typical P. memhranaceus are available in Ne\v Zealand, 
so a safe criticism of the specific placing of onr shells cannot be made. 
Stoliezka’s figures of supposed P. membranaceus from the Ariyalur, 
stated by W^oods to be '^closely allied to or identical with this species/’ 
show shells with ears quite different from the New Zealand ones. If 
they are P. mmihranaceiis^ our shells are certainly not. It is likely 
that a new specific name also a new generic one are needed for these 
Amuri shells, but for the persent they are classed as Pseudmnussinmj 
sensu lato. 

2. Pecten {Camptonectes) lieoion Woods. 

The specific name was preoccupied by Hutton, 1873, consequently 
Morgan (in Wilkens, 1922, p. 32, footnote) substituted P. woodsi. 
This change was overlooked by Finlay (1927, p. 526) who proposed 
Oamptonectes selwynensis for the speceis. I am indebted to Dr. 
Finlay for the reference to a prior Pecten woodsi Woldrich, 1918, 
Jalirb. Geol. Reiclisanst. Wien; as a Yomlt CampionecUs selwynensis 
must be used. 

3. Pecten {Aequipecten) mmiriensis Woods. 

This shell differs widety from the type oi Aeq%iipecten, P. oper- 
ciiZam li., which is a large though thin shell with subequal, inflated 
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'\^alveSj uniform, strong’, not didiotomoiis radials, and siibequal ears 
with a moderately deep notch. P. amuriensis is mach smaller in size 
and has unequal valves, the right flattened and practically smooth, 
the left inflated and strongly sculptured; also the unequal ears are 
joined to the shell without a separating canal, and the posterior edge 
meets the disc on a curve. The hyssal notch is very deep. These 
features make the creation of a new genus necessary, so Mixiipecten 
is proposed with Peoten amuriensis Woods as t^qie. Perhaps Cyclo- 
pecten is related to this Cretaceous stock. 

The early Tertiary beds of New Zealand are not rich in Pectens, 
but in the Otoraran they are much commoner and larger. In Hutch- 
insonian, Awanioan, and younger beds the family is represented by 
many different specific groups sometimes containing very large 
individuals. One of the earliest is P. devinctus, which has subequal 
valves traversed by high, broad, radial ribs, the interspaces with 
waved radial threads. Supposed descendants are dijfluxus^ ivoUastoni 
(== sectus), and aUani. These shells have still subequal valves tliougii 
the left may be slightly less inflated; the sculpture consists of strong, 
high radials which tend to anastomoze with age; and the rib-inter- 
spaces have fine, regular, concentric ridges. The ears are fairly large, 
right-angled, subequal; byssal sinus definite but not deep. P. craw- 
fordi which appeared in Lower Pliocene times may be a development 
from P. diffluxus by increased splitting of the radials. The ears are 
similar but the left valve is much flatter than the right, and the fold- 
ing of the disc is stronger. Suter’s use of Paiinopeoten for these 
shells is not to be recommended. P. canrinus Gould, the genotype, 
has large flat valves, the ears set on them without a separating 
channel; also the byssal notch is wide and deep. None of the major 
divisions of the Pectinidae agrees well with these New Zealand shells 
so the new genus SecUpecfen is proposed with Pecten wollastoni 
Finlay {= P. sedus Hutton) as type. 

The Mid-Tertiary P. athleta Zittel may he an offishoot from the 
main Sedipccton line of descent. The valves are equally inflated; but 
the radial ribs are rounded and the concentric ridges are irregular 
both in strength and disposition. The byssal notch is very deep and 
the right vajve has narrow, paired, primary radip^ls, whereas the left 
has liroad, equally-spaced ones. These differences warrant the 
creation of the new subgenus Athlopeden with Pecten athleta Zittel 
as type. Suter 's classification of this species under Peden s. str. is 
offset by his placing under Patinopeden of P. marshalli which is very 
dosely related to S. athleta. In AtlCopeden the valves are equally 
inflated the left has broad ribs and the right, narrow, paired ones, in 
Pccfcn the right valve is much, inflated aud has broad ribs, the left 
is flat and has narrow ribs. 

The ancesStry of the Pliocene P. tripJwohi is not known. In this 
large shell the right valve is quite flat and the left is strongly convex. 
The sculpture consists of regular, radiating, fairly strong ribs, the 
interspaces with fine, even, concentric ridges. The ears are very 
large and subequal, the byssal notch being well marked, and the 
hinge-erura almost absent. The fliattening of the right valve and the 
deep sinus may indicate relationship to ; hut the ahseiice of 

scales and the presence of fine regular concentric ridges as well as 
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the large posterior eai\s show that the relationship is not close. When 
the A’-alves of a Peeteii are niiequaiiy inflated, the most inflated valve 
has generally broader ribs than the flatter valve. Therefore the 
presence of broad ribs in the left valve of S. oMleta perhaps means 
connection with F. tripliooki. In any case relationship either to 
Chlcmiys or to Sedipecten is distant, so the new genus PMalopeoten 
is proposed with Fecten triphooki as type. P. hilU and P. accrenientus 
Avere, like P. triphooki^ described from fraginentai^v material from the 
Napier limestone and are doubtfully separable from this species. 
Further collecting is needed to shoAv the value of these divisions. 
Certainly a great number of forms are grouped round P. triphooki 
and several speeifle dmsions are required. 

The type of Envola^ P. zieme L., has quite obsolete radial ribs in 
the right valve, Avitli only linear interspaces, whereas P. novaezelandicif 
has strong ribs with Avide interspaces. An ancestor of novaezelandiae 
from the Upper Pliocene of Castlecliff has very low rounded radials, 
but the interspaces are wide, and the shells are closer to Pecten s. str. 
Finlay (1926, ]). 451) has recently proposed P. rwvaezelandiae as type 
of a iieAv division, Notovola, because of the weak hinge-crura, flat or 
concave left valve '"^and the right valve also has none of the secondary 
ridges characteristic of Pecten maximus L., the type of Pecten^ the 
ribs are higher and flatter, and the interstices deeper, smooth and 
narroAverk’ P. laqueatus Sowerhy (Pliocene and Kecent of Japan) 
agrees in all respects with P. novaezekmdiae except that it has twelve 
instead of sixteen ribs. Also P. helhis Conrad (Pliocene of California) 
and P. larteti Tournouer (Helvetian of Aquitaine ) may belong to the 
group. Notovola is quite as distinct from Pecten s. str. as is Euvola 
and is therefore used here as a subgenus of Pecten, 

The typical Chlamys is well represented in New Zealand, espec- 
ially from about the Oligocene onvmrd, indeed the shell figured by 
Treehiiiann (1918, pi. 21, fig. 18) from the Trias of Nugget Point 
might belong to this division. From Suter^s list the following species 
should be transferred to other groups: uttleyi {aldingensis of Suter) 
to Serripeden { Jamipecten-) ; semiplicahis and dendyi to Pallium 
( f Felipes) \ liilli to Phialopecten. The Ototaran P. venosus, which 
has not yet been figured, is a Chlamys so its classification under 
Pirtmopeden was wide of the mark. Suter did not see a specimen 
when he revised Hutton Is types, hut one of the types, a right valve, 
has since come to light. The shell is small, about 1-| inches in 
diameter, and has from 10 to 12 smooth, rounded radials. The inter- 
spaces, about as wide as the ribs, but flat, are also smooth for the 
first inch. On the last half inch they contain about four scaly 
threads. A left Yslve collected from tuffs in the Ototara limestone 
by Professor Park in 1916 is much flatter than the right valve, and 
the scaly threads are present on the ribs as well as in the interspaces. 
The ears are subequal and acute, with fine scaly threads. This shell 
probably represents an offshoot from which proceeded but a 

short way from the main stock, for we do not know of any descendants 
in later deposits. 

The specimens on which the Californian P. cxtider-soiif Aimold Avas 
identified in Ncav Zealand (Morgan 1911, p, 72) are casts; hut they 
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are not that species, for the ribs divide at about an iiieli from the 
apex. As far as can be seen they belong to a new species and perhaps 
a new group, not closely related to any known New^ Zealand shell. 

The type of P. scmidula has not yet turned up, and no topotypes 
have been encountered, so that nothing definite can be said about 
this species. From Hutton s description, ho’wever, it seems fairly 
sure that he was dealing wdth a Ghlmnys s. str. 

Pidlinm in a wide sense represents one of the major divisions of 
the Peetinidae, its nieinbers being widely distributed. The typical 
species P. plica Lamarck, from the Chinese seas, has strong hinge- 
crura, so that the New Zealand shells do not fit well into Pallium s. 
sti'- The subdivisions of the genus are extremely confused and badly 
need nionographing. Dali (1898, p. 696) mentions Felipes Loeard, 
Peplum Bucquoy, Dautzenberg, and Dollfuss, and Flexopecten Sacco. 
Nodipectcn Dali and Lyropecteu Conrad given by Dali as independent 
sections are also related. Cossmann (1914, p. 312) under the genus 
GMa/niys recognised the subgenus Mamvpecten Montrs. 1889 

(= FelApes Cams 1889) eontainiiig the section Flexopecim Sacco, 
but did not mention Felvpes Loeard. It is possible that one or all 
of the New Zealand species belong to an already separated division, 
perhaps to Felipes, so for the present Pallium, sensu lato, is 

recommended, 

Pecten heefhami and P. huichinsonii belong to a group that lived 
in New Zealand seas during the early and middle Tertiary. The 

sculpture is not like that of any other division of the family, for 

the inflated right valve has over thirty peculiarly-bevelled, scaly, 
primary radials, whereas the left valve is ci’owded with from 60 to 
80 fine, scaly, radial threads. The earliest known example is a left 
valve from the Waihao greensand at McCulloughs Bridge (Upper 
Eocene) ; somewhat later comes ‘'GMamys'' enfieldensis Marwick 
from the AVaiarekan. By Hutchinsonian times the shells had 
increased greatly in size, P. ieethanii being often over 6 ins. in 
diameter, Awamoan examples are much the same as the Hutchin- 
sonian ones, but about this time the whole group apparently died out, 
P. yahlensis Tenison-Woods, from the Jaiijukian of Victoria, is an 
Australian representative agreeing closely with the typical P. huich- 
insoni ex eei)t in having weaker sculpture. The group has perhaps 
descended from an early Chlamys, but it is not closely connected with 
any known genus of the Peetinidae so the new genus SerripecUn is 
proposed with P. hutchinsoiii Hutton as type. 

Serripecten seems to have an innate tendency towards obsoles- 
cence of the sculpture. Thus McCoy (1876, p. 13) described a species 
1\ yahlensis var. semi-laevis with a smooth right valve. In New 
Zealand are a nnmber of species showing smoothing of the left valve, 
or of both valves, but none in which the right has proceeded further 
along this road than the left. P. xitUeyi Marwuck (1924, p. 325) is 
a good example of this loss of sculpture. Considerable variation is 
met with in this shell, hut some right valves show clearly the resem- 
blance to Serripectem. P. hochstefte^d Zittel as interpreted by Park 
and Ruter (but not by Hutton) also belongs to this group, as was 
notieed by Tate. Other speeimen.s from several localities of Otoraran 
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and Hntliiiisoiiian age sliow this smoothing of the left valve, and 
supply- clear links with Serrii:>Gcten. It is certain that the tendency 
extended over a long period, and so all shells with weak sciilptnre 
in the left valve are not necessarily directly related. In P. uitley% 
however, the obsolescence of sculpture has gone so far that the 
general appearance of the shell is quite difierent; consequently the 
new subgenus Jamipecien with P. nttleifi as type is proposed. The 
ribbed shell included in ZittePs F. Jiochstettcri, and named below S, 
polcmmis, can also be classed as Janupecten. 

AVhen Zittel (1864, p. 50) described P. JiochsteAteri^ he had 
material belonging to two species, the first with two smooth, shining 
valves, the second with the left valve finely concentrically striated 
and the right with obsolete radials. That this was so can be proved 
by several lines of evidence. Thus his figures, supposed to show a 
right and a left valve are really of two right valves. Also in his 
description he says the left valve is '' laevigata, interdum striis con- 
eentrieis ornata. This includes the two species, for the shell with 
a radially ribbed right valve abvays has a concentrically striated left 
valve, not a smooth one ; though, as pointed out to me by Dr. Finlay, 
this could refer to weathered material of the ribbed species. The 
localities given by Zittel are Whaingaroa and Aotea, Auckland; and 
Cape Farewell, Nelson. At Whaingaroa and Aotea both species occur, 
but at Cape Farewell only the smooth shell is found. The evidence 
of the localities alone shows that two species were confused; and 
since the locality is a vital part of a description, it cannot be assumed 
that ZittePs description applies to only one species. Further, Zittel 
said that the left valve was smooth or concentrically striate, and the 
right valve weakly ribbed. The statement, as it stands, applies to 
the ribbed shell accurately enough; but quite possibly this agreement 
is apparent only. Whether Zittel regarded the byssal notch as 
anterior or posterior is not clear. At the time he wrote, opinion was 
divided on the subject, and the descriptions of other species in the 
Novara’’ publication are not conclusive. The evidence afforded by 
P. aiJiUta, however, seems to indicate that ZittePs left valve was what 
we call the right. Also, fig. 5a of P. Jiochstetteri, said by him to be 
a left valve, shows the byssal sinus plainly, whereas in the original 
of fig. 5b the ears are badly broken. This tends to show that the 
smooth right valve figured by Zittel was used by him for his descrip- 
tion of the supposed '' left” valve, and was not mistaken by him for 
a true left valve in the modern sense. At all events, there can be 
no doubt that Zittel handled two species and that his cleseription and 
figures include both. Therefore, when Hutton (1873, p. 30) selected 
the shell with two smooth valves as liochstetteri and expressly 
excluded the ribbed shell he was quite within his rights, and the 
choice cannot be altered. His reference is ” Zittel, Voy. Novara, 
Palae., p. 50, pi. XI, f. 5a, not 5b,” This course was approved by 
Tate (1886, p. 114) who correctly stated that the shell having a 
ribbed valve was apparently related to P. yahlensis T.-Woods. 

Hutton’s deliberate choice of the smooth shell for P. ’hocJistetteri 
was overlooked by Park (1905, p. 485) who took it for granted that 
P hochsietten should refer to the ribbed one (Zittel, pi. 11, f, 5b) 
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and gave the name Pseuiainussnmi hutioiii to the smooth. P. huttoni 
is therefore a synonym of P. hochstetteri and the latter must he used. 
The species with a weakly-ribbed right valve and a concentrically- 
lined left one being without a name, Serripecien polemicus is pro- 
posed, and a specimen from loc. 993, coast, section 70, block 19, 
Whaingaroa Survey District, is chosen as type. 

The origin and relationships of P. hochsietteri are not clear. 
The small, smooth, Cretaceous shell identified by Woods as P. mem- 
hramacens Nilss. has no bj^ssal notch, but otherwise closely resembles 
P, hochstetteri, and may well be ancestral. On the other hand it is 
possible that the smooth valves result from obsolescence of sculpture 
as in Janu 2 oecten; but more collecting is needed to settle this point. 
Suter’s species P. waihaoensis is almost certainly closely related to 
the P. hochstetteri stock, for the ribs in the right valve are extremely 
weak, though whether obsolete or rudimentary cannot be determined. 
Perhaps a connection exists through this species with P. devinctus. 

Occurring in the same locality as P. waihaoensis, i.e., Waihao 
Downs (Eocene) is an unnamed species with both valves smooth, and 
at McCullochs Bridge is yet another species distinct from P. hoch- 
steiteri. Probably many other species exist in the Oligocene and Mio- 
cene of New Zealand and have been lumped in with P. hochstetteri; 
but much more material is required to make satisfactory divisions. 
For the present, it is advisable to treat all New Zealand Tertiary 
Pectens with two smooth valves as belonging to one generic stock, 
though it is not certain that they do. For this group the new genus 
Lentipecten is proposed with type Pecten hochstetteri Zittel (PI. 11, 
fig. 5a, as limited by Hutton == P. huttoni Park). 

The prominent ribbing on the left valves of P. waihaoensis and 
P, imperfectum seems worth subgeneric recognition so Duplipecien 
is proposed, with type P. waihaoensis Suter. 

Suter apparently thought that the two valves of waihaoensis 
figured by him belonged to one individual, for his MS. label with 
them has the word '' holotype’^ on it. We do not know what is the 
(hddence for his opinion, and possibly another species related to L. 
hochstetteri is represented by the fragmentary right valve. There- 
fore the left valve (Suter, 1917, pi. 7, fig. 15) is here designated leQto- 
type of P. waihaoensisn 

The Chatham Island Tertiary P. hectori has no known close 
relatives in the New Zealand region, but it agrees very well with the 
east North American Placopecten. This resemhlance might be due 
to convergence, but since there is no evidence to connect P. hectori 
with any species of the south-west Pacific, Placopecten can he used, 
at least until more is known on the subject. 

Until now, all internally-ribbed shells in Australia and New 
Zealand have been called Pec7en, or Amussmm, zitteli ; hut there are 
two quite distinct groups in the Tertiary of both countries. One has 
both valves similar and almost smooth with subequal ears not show- 
ing a byssal sinus, whereas the other has discrepant valves, the left 
with well-markecV radial sculpture and the right with eoneentrie only, 
also the byssal notch is well developed. Hochstetter (1864, p. 53, pi. 
19, figs, lb, 3 under Pecten sp. described the cast of a shell with 
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obtusely angled ears from Papaknra (30 mm. high according to the 
figure)" Laterj on the same page, he mentioned a small shell from 
Orakei Bay (8 mm. high) as perhaxrs belonging to the same species. 
An internal cast was figured (pi. 9, fig. lb) and on the same block 
are four other shells of similar size. Three of these are smooth, and 
one indicates by the unequal ears that it is a right valve. They were 
named P. aucMafidicits, The remaining specimen shows the exterior 
of a shell with radial ribs and ears of about the same size as those 
of the Amusshim and the P. auddandicus, Zittel thought it might 
be P. fisclieri, b\it neither the apical angle nor the number of ribs 
corresponds. The right ear is shovm in the figure slightly larger than 
the left, but the shell is probably not a right valve for there is no 
sign of a byssal notch. This brings us to the question of whether all 
these shells might not belong to one species of Variainiissimn. Only 
an examination of the type or of topotype material wfill settle this. 

Hutton (1873, p. 32), wfith material from several localities, gave 
the name Pecfeji ziftcli to these internally-ribbed shells and referred 
to Zittel p. 53, though not to any figure. He described the shells as 
smooth and with ears equal and obtuse, height 0.85 inch (== 22 mm.). 

Tate (1886, p. 115, pL T, figs. 3 a-c) ascribed to P. zitteli Hutton 
specimens from five Australian localities, giving as dimensions 10 
mm. X 9.5 mm. His excellent material showed discrepant sculpture 
on the two valves, so he gave a full description and figures, and 
thought that Hutton was wrong in saying that both valves were 
smooth. 

The type of P. zitteli was not chosen until Suter (1914, p. 44, 
pi. 6, figs. 5 a, h) selected Hutton's specimen from Whangape Lake. 
The figure published by Suter is from an old, idealized drawing by 
Buchanan, probably from the type which has the measurements given 
l)y Hutton. The valves are not smooth, however, having fine concen- 
tric sculpture, but there are no external radials. Suter ’s description 
is only a qiiotatioii of Tate's, following that author's mistaken idea 
of which was the right and which the left valve. It is therefore based 
on a shell quite different from A. zitteli and requiring a new’^ name. 

Tate was right in saying that some New Zealand shells showed 
discrepant sculpture, but they are without a name unless indeed they 
are ZittePs P. mchlandicus. 

The true P. zitteli appears to agree ■with Parvamussmm Sacco; 
Init I have not had access to Sacco's work or to specimens of the geno- 
type, P. dnodeciynkmieU^^ Bronn. 

The shells "with discrepant sculpture can be classed as Vaydanms- 
-snmi. Sacco type cancellatum E. A. Smith [fids Cossmann. 

Dali, following Verill and Busch, gave '' Schmidt " and could not 
identify the shell). ^ 

Clarke's species A. impak%LTensej established because of the 
iiiequilateral shape, may be the same as A. zilteli. The present shape 
is probably due in large part to rock distortion. 

Much confusion exists as to the spelling of Aymissnmi and the 
many derived words such as PseudamMssium, Parvamtissnim^ etc. 
Bolten's original spelling is Ayyi'tisiumj and this form has been followed 
by Dali and most mo dern American writers. Many Euiup ean auth ors, 
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however, including those who introduced most of the derived words, 
used the double hs. ' For the sake of uniformity Dali altered the 
compound words to agree with Bolten's spelling; but siiiee the correct 
spelling of the Latin word is Amussium (a wheel to indicate wind 
direction) it would surely be better to recognise the emendation of 
Bolten's usage. 

Hutton's type of ITinnites irailli has been recovered. It is a left 
valve agreeing closely with the shells not uncommon at Target Gully. 
The sculpture is finer than that of the genotype of H, crisptis Brocchi ; 
but the other shell-characters show that we are dealing with a true 
Iliiinites. The muscle-scar is large and circular, the pallial impres- 
sion is of small diameter, the resiliar 3 ^ pit is long and narrow, and 
there are no hinge-crura. The genus is known in New Zealand only 
in the Awainoan stage, i.e., approximately Lower Miocene. 

Fiiilaj' (1926, p. 452) has proposed Gyclodilamiys for the 
recent Cyclopecten transenna (Suter), at the same time admit- 
ting as true Cyclopecten an unnamed species. Dr. Finla^^ 
Ivindl^" forwarded his material for re-examination and wrote 
that the single right valve on which his description was based 
could not be found and was probably broken. He felt pretty 
sure, howmver, that it reallj^ wm,s a right valve for he had gone 
into the matter carcfulty. Nevertheless it seems likel}^ that a mistake 
was made. From the type localitj’' there are two smooth right valves 
wdiieh have a damaged posterior ear, without a separating groove, 
and a large sealily-ribbed, deeply-notched, anterior one, and for which 
no left valve, unless C. transenna, have been found. Also, from shell- 
sand, Mason’s Bay, Stewart Island, Mr. A. \Y. B. Powell lias 
separated left valves of transenna and right valves as described above. 
In these the imsterior ear is shown to be large, but not defined b}^ 
a groove, the posterior edge of the shell being almost vertical. The 
evidence is fairly eonclusive that these are indeed the right valves 
of C. tra^istmnaf wdiich consequent^ agrees with Cyclopecten in 
general character. Whother CyclocMainys can be retained as a 
division of Cydopecten had perhaps better be settled by a comparison 
of actual specimens. 

Summary of N.Z. Peetinidae, 

1. Genus Pecten ilfueZfer, 1776. 

Type: Osirea maxima L. 

Subgenus Notovola Finla}^ 1926. 

T^^pe: P. novaezelandim Reeve. 

'^noiHiezelandiae 

2. Genus Chlamys Bolten, 1798. 

Type: Pecien islandiciis M-UellcT. 

Subgenus Clilamys b. str. 

^'camplellicus Odhner 1924, ^celador Finlay 1927, chafhmnenm 
(Hutton), *cmisociaia E. A. Smith 1915, (feZmfflZttZu (Hutton), 
rons (Suter), (Zittel), Hmparicosiata (Bava^O, mercnrm.n. 

sp., oamandka Murdoch 1924, ^radiata (Hutton), scandiila 
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(Hutton) not seen, seymoiiri n. sp., '^suiyrasilis Finlay 1927, titi- 
rmigiensis ii. sp., venosa (Hutton), CJilamiys sp. (Trechmanii) 
Triassic. 

3. Genus Pallium Schumacher, 1817. 

Type: Pecten Lamarek. 

? Subgenus FeMpes Hoeard. 

Type: Ostrea pesfelis Linne. 

h'lirnetti (Zittel), "^coiivexum (Q. and G.), costato-i^iriatum (Marshall), 
dendyi (Hutton), (Finlay) 1924 (= P. siihconvexus 

Marshall), marionae (Finlay) ( = semi-plicaMis Hutton), ! 
polymofpkoides (Zittel) ; syagrus (Marwick) 1924. 

4. Genus Sectipecten nov. 

Type: Pecten ivollastoni Finlay {= Pecten secUis 
Hutton) . 

(1) Suhgenus Sectipecte^i s. str. 

Shell large, strong, subequilateral, both valves inflated, riglit 
sometimes more than the lett; ears’ largn, subequal, byssal sinus 
restrained, no ctenolium. Sculpture: right valve with about eight 
strong, rectangular folds separated by somewhat narrower, flat inter- 
spaces. The ribs later on divide, but the divisions remain grouped 
together and raised above the interspace which by now has developed 
one to three secondary ribs. Left valve with about eight strong ribs 
■with much wider, flat interspaces. The ribs are generally grooved 
down! the middle, sometimes deeply so and appear as double ribs. 
Secondary grooves are also developed, and in the interspaces are from 
two to five riblets. The whole surface excei.)t the flat summits of the 
ribs in the right valve wdth crowded, flne, regular, sharp concentric 
ridges. Hinge-crura scarcely developed. 

allimi n. sp., crawfordi (Hutton), devmcPns (Suter), diffhmis 
(Hutton), ivollastoni Finlay. 

(2) Subgenus xitJilopecten nov. 

Type: Pecten aMeta Zittel. 

Shell large, strong, equilateral, ears large, subequal, byssal notch 
deep and wide, no ctenolium. Sculpture : right valve with about 11 
low rounded radials, left witli double the number of much narrower, 
paired ribs, interspaces with secondaries appearing during growth. 
Sharp, irregular concentric lamellae on ears and distal parts of shell. 

afhleta (Zittel), marsTialU (Suter). 

5. Genus Phialopecten nov. 

Type: Pecten triphooM Zittel. 

Shell large, equilateral, right valve flat, left valve well inflated. 
Bars large, subequal; byssal notch narrow but well marked, no 
ctenolium. Sculpture: both valves with twenty to thirty strong, 
rounded ribs with narrow interstices. The ribs soon develop a we^*"* 
central groove and the interstices a central thread, sometimes tluise 
increase in number until the whole surface is faintl}^ corrugated. 
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The interstices and the sides of the ribs are crowded hj fine regular 
sharp concentric ridges. 

accrem.eniiis (Hntton), Mlli (Hutton), iripkooU (Zittel). 

6. Grenns Serripecten now 

Type: Pecten liutcMnsoni Hutton. 

(1) Subgenus Serripecten s. str. 

Shell fairly large, equilateral; right valve more inflated than left; 
ears subequal, right anterior one slightly larger than posterior. 
Sculpture : right valve with over thirty strong, sharp, scaly, bevelled 
ridges, often with a scaly secondary thread in the interstices. Left 
valve with about seventy scaly threads, many of which have appeared 
during growth. 

heethami (Hutton), enfieldensis (Marwiek), hutchinsam (Hutton), 
tiorioriensis n. sp. 

(2) Snbgenus Jamipecten nov. 

Type: Pecten uttleyi Marwick. 

Shell of moderate size, equilateral, equivalve ; ears suhequal, 
those of right valve 'ascending distally; l3yssal notch well developed, 
no ctenoliuin. Sculpture : right valve with over fifty weak radials, 
bevelled towards extremities; left valve smooth, or concentrically 
lined, sometimes with obsolete ‘ radials appearing distally. 
polemicus n. sp. ( = lioohstetteri of Park not of Hutton), uftleyi 
(Marwick), 

7. Genus Lentipecten nov. 

Type: Pecten hoclistetteri Zittel, pi. 11, fig. 5a. 
P$eudarmissni7n hutioni Park.) 

(1) Suhgenus Lentipecten s. str. 

Shell of ’moderate size, equilateral, equivalve, gaping; ears sub- 
equal, separated from valve by only shallow groove, those of right 
valve ascending distally; byssal notch well developed, no ctenolium. 
Both valves smooth and shining, with traces of very fine concentric 
lines. Interior smooth. 

diochstetteri (Zittel). 

(2) i^uhgmm Diiplipecten nov. 

Shell of moderate size, equilateral, equivalve, gaping; ears sub- 
equal, those of right valve ascending distally on dorsal margin, and 
separated below from disc b^^' channel; byssal notch well developed, 
no Ctenolium. Eight vale almost smooth, with faint, spaced radials. 
Left valve with broad, low, spaced radials which show weakly inter- 
nally. 

waihaoensis (Suter) , wiperfectus n. sp. 

8. Genus Placopecten Verrill 1897* 

Type: Pecten cUnionms Bej. 


Jiecto^i (Hutton). 
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9. Cxeims Pseui>A‘Mussium H. and A. Adams, 1858. 

Type : Pecten pseudamussium Sowerby 
( = exoticiis Chemnitz) . 

^ memlranaceyiis (Nilsson), ? new sp. Upper Senoniaii; I Pseudamus- 
sium sp. (Treehmann) Jurassic. 

10. Geinis Camptonectes Meek, 1864. 

Type : Pecten lens Sowerby. 

Ql. lens (Sowerby) Jurassic; Caniptonectes sp. (Woods) Albian; 
selioynensis Finlay Upper Seiionian. 

11. Genus Syncyclonema Meek, 1876. 

Type: Pecten halli Gabb ( =-P. rigida Hall and 
Meek) . 

7 Syncyclonema sp. (Woods) Albian. 

12. Genus Mixtipecten hoy. 

Type: Pecten [Aequipecten) ctmuriensis Woods. 
Shell small, right valve almost flat, left well inflated ; ears large, 
subeqnal, not ascending, joining disc without channel; byssal notch 
very deep. Sculpture: right valve almost smooth, with a few weak 
radials at extremities; left valve with many narrow but strong 
primary radials with wide flat interspaces which are sometimes 
traversed by a secondary radial, and vdiich have somewhat irregular, 
spaced, concentric ridges. 

mnuriensis (Woods). 

13. Genus Cyclochlamys Verrill, 1897. 

Type: Cyclopecten pustulosus Verrill. 

^sec^lndus CFinlebj), Hransenna (Suter). 

14. Genus Parvamussium Sacco, 1897. 

Type : Pecten duodecimlamellatus Bronn. 

zitteli (Hutton), papakurense (Clarke) (perhaps == zitteli). 

15. Genus VARiAMUssimi Sacco, 1897. 

Type: Aynussium cancellatum E. A. Smith. 
Variamussium spp. unnamed, or ? aucMandicus (Zittel). 

16. Genus Hinnites Defrance, 1821. 

Type: Ostrea crispa Broochi {==IIinnit€s corfesiji 
Defrance). 

irailU liuttoii. 

Chlamys chathamensis (Hutton). (Figs. 18, 19.) 

187 A. Pecten cliatlianiensis Aiuttori, Cat, Terf. Moll. ^ p. 29. 
Shell somewhat small, thin; both valves moderately inflated. 
Ears very unequal. Sculpture: right valve with about 17 rather 
narrow, strong, scaly ribs with wider interstices ; on each flank of the 
ribs, beginning some distance from the umbo is a weak scaly thread ; 
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anterior car with 5 strong scaly ribs; posterior ear very small, with 
about 4 weak, well spaced scaly ribs. Left valve similar to the right, 
blit with about 20 ribs ; a few posterior ones noticeably weaker ; 
anterior ear with fairly straight outer edge, with 7 weak well-spaced 
scaly ribs a secondary in the two top interspaces ; posterior ear with 
about 4 weak, widely spaced scaly radials. 

Height 26 mm., length 22 mm., inflation (1 valve) 4.5 nnn. 

Localities: Flower-pot Harbour, Pitt Island; Momoe-a-toe. 

Hutton gave as localities for his species Chatham Islands; 
Castle Point, East Coast, ‘Wellington; Broken Kiver (L),’' and when 
Suter (1914, p. 40, pL 6, fig. 6) revised the old Geological Survey 
collection, he named the specimen from Broken Piver as type. This 
does not seem correct procedure, because the specific name 
chathamensis should by tautonymy be reserved for the Chatham 
Islands shell. Therefore a neotype (Fig. 18) from Flower-pot Har- 
bour has been selected. 

The strength of the scales on the ribs varies considerably, some 
specimens being almost smooth. 

Chlamys seymouri n. sp. (Fig. 23.) 

Shell large, thin, compressed, subcircular, slightly oblique. 
Apical angle acute, widening with age. Ears very unec[ual, anterior 
sinus deep. Sculpture: right valve with about 18 narrow primary 
ribs with very wide concave interstices with 8 and 10 or even more, 
scaly riblets of which two are often stronger than the others, these 
two appear on the sides of the primaries about 10 mm. from apex 
and the others follow later, their relative strength corresponding with 
their time of appearance ; anterior ear with 4 scaly radials ; posterior 
with 8. Left valve with about 20 narrow xorimaries, the wide con- 
cave interstices with two secondaries sometimes almost as strong as 
the primaries, each secondary interspace with 3 to 7 scaly riblets of 
irregular strength; anterior ear with about 15 spaced scaly radials 
of ivhieh 6 are stronger than the others, posterior with about 10. 

Height 77 mm., length 73 mm., thickness (1 valve) 10 miu. 

Localities: 1176, Monioe-a-toa; (7) ‘Wheiiuataru Peninsula. 

Remarks : Sometimes the primaries are smooth and much 
.stronger than the interstitial riblets, giving the shell a resemblance 
to C. deMcaimla which, however, has more ribs. At other times the 
strength uF the ribbing is very regular, making the shell look like a 
large 0. radiata. Small specimens are often indistinguishable from 
0. radiala except by the vertical outer edge of the left aiiteinor ear. 
C, seymmir a development of C. chathaniemsis in which there are 
many additional secondary riblets, all the radials having strong 
scales. 

Chlamys mercuria 11 . sp. (Fig. 17.) 

Shell small, ovate, strong, inflated, equilateral ; ears very unequal ; 
apical angle acute ; right valve with 21 smooth, rounded, rather flat 
ribs with narrower interstices strongly marked with Camptanectes 
striation, anterior ear with a broad rib above and a narrow one below, 
left valve with about 22 radials narrower and stronger than those 
of right valve, interstices similarly striated. 
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Height 13 mm.; length 12 mm.; thickness [1 valve) 2.5 mm. 
Locality: AVaikaripi, below Wireless Station, AA^aitangi. 

Chlamys titirangiensis n. sp. (Fig. 28.) 

Shell of moderate size, subcircular, slightly inequilateral, apical 
angle about 95°, ears very unequal. Sculpture of right valve con- 
sisting of about 40 strong radial ribs many of them arranged in pairs 
and some double, the posterior and anterior ones noticeably finer; 
interstiees somewhat narrower than the ribs and often with a central 
thread. Scaly concentric ridges are well developed in the interstices 
but are absent on the summits of the ribs (this may be due to wear) . 
Anterior ear with five radials interstices crossed by spaced scaly ridges. 
Height 37 mm.; length 36 mm.; thickness (1 valve) 6.5 mm. 
Locality : Titirangi. 


Pallium dendyi Hutton. (Fig. 29.) 

1902. Pcoten dendyi Hutton, Trans. N.Z, Inst., vol. 34, p. 
196, pi. 8. 

1915. Pecten (Chlamys) dendyi Hutton: Suter, N.Z. Geol, 
Siirv. Pal. Bull. 3, p. 52. 

The number of primary radial ribs is variable. Hutton’s type 
with 9 in right valve and 8 in left is perhaps the commonest. On 
right valve the four strong central ribs are arranged in two pairs, 
each of which sometimes has the form of a .single, broad rib with only 
a shallow indentation down centre. It is then extremely like P, 
convexiwi. In these cases, as a rule, the secondary ribbing is not 
strongly developed. The anterior primary rib in right valve is often 
not developed. The first or anterior rib is sometimes absent from 
left valve and there is considerable difference in strength of 6th rib. 

Holotype in Canterbury Museum. 

Dimensions of plesiotype, height 66 mm.; length 70 mm.; thick- 
ness of both valves 27 mm. 

Locality: Momoe-a-toa. 

Serripecten tiorioriensis n. sp. (Fig. 14.) 

Shell rather small, fragile, subcircular, compressed, apical angle 
obtuse, inflation moderate, right probably more inflated than left; 
ears unequal ; right valve with about 38 narrow, smooth, rounded ribs 
with smooth interstices of equal or slightly greater width. About 30 
mm. from apex, ribs become sharp and scaly and a scaly riblet 
appeaus in each of the interstices, anterior ear with 5, posterior with 
6 strong radials. 

Height 41 mm. ; length 42 mm. ; thickness (right valve) 6 mm. 

Locality : Tioriori. 

Five good specimens were collected but all are right valves, con- 
sequently the left valve is unknown. The species is closely related 
to Serripecien lniicMnsoni, but is much more primitive as the char- 
acters showing most resemblance appear at a late stage. It is at 
about the same stage as S. enfieldensis Marwick from the Waiarekan 
tuffs but has more primary ribs. 
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Sectipecten allam ii. sp. (Figs. 13, 21.) 

Shell large, strong, subcircular, apical angle obtuse, both valves 
inflated, right more than left. Ear's unequal, anterior sinus shallow. 
Sculpture somewhat variable; type has in right valve 9 broad flat 
ribs, separated by interstices about half their width, the ribs have 
vertical sides and so their cross section is quadrangular, on their 
surfaces are faintly impressed from four to six broad secondary ribs. 
Interspaces have one strong narrow median rib throughout nearly 
the whole length, with weak one on each side coming in lateit On 
anterior and posterior distal portions of disc are about five narrow 
radial riblets. Whole surface is covered with fine regular concentric 
ridges which in rib interspaces and on ears become much stronger 
and sharply raised, posterior ear wfith three obsolete, widely-spaced 
radials, anterior with 4 strong spaced radials and some secondaries. 
Left A-alve with 9 rather narrow, strong, rounded primary ribs which 
are weakly divided from about one inch from apex, some ribs have 
indications of still further division of each half. Interspaces are 
twice as wide as ribs, corresponding to the ribs of right valve ; each 
lias from 3 to 4 strong, rounded, secondary riblets, whole surface 
including ribs and ears covered by dense, sharp raised ooiiceiitric 
growth-ridges ; each ear wnth about 3 obsolete radial threads. 

Height 98 mm. ; length 104 mm. ; thickness of right valve 13 mm. ; 
left valve 10 nun. 

Locality: 1176, Momoe-a-toa. 

Remarks: This is the largest and probably the commonest shell 
in the Pectm bed at this placo. Some specimens reach 120 mm. in 
diameter. The inflated specimens have generally strong primary but 
weak secondary ribbing. Other shells have on the right valve rather 
weak primaries which are divided almost np to the apex, one or both 
limbs being grooved. These variations approach Seciipectm ivollas- 
toni Bhnlay {===sect'us Hutt.) ; but in no case is strong primarj" ribbing 
accompanied by deep secondary grooving. The two species are closely 
]'elated, but S, allani seems to be the less advanced, for the inflated 
adults are at about the stage represented by S. tvoUastoni of 30 mm. 
diameter. 

Sectipecten toaensis n. sp. (Fig. 16.) 

Shell rather small for the group, subcircular, somewhat com- 
pressed, apical angle 90°, valves almost equal, ears unequal, right 
valve with 33 strong regular quadrangular ribs separated by inter- 
stices of "equal width, about 3 weak radial riblets anterior to primaries, 
interstices and sides of ribs crowded with sharp concentric ridges, 
near apex are shallow folds so weak that the number is uncertain, 
left valve with 35 somewhat irregular quadrangular ribs, there are 

7 or 8 very weak folds the central one strongest, on summits of these 
folds the ribs are stronger than in interspaces, anterior ear with 6 
sharp rough spaced radials, posterior with 7 smooth ones the top two 
stronger : than others. . ■ , 

Height 49 mm. ; length 47 mm. ; thickness (Iv.) 9 mm., (r.v.) 

8 mm. , 

Locality : Momoe-a-toa. 

Remarks : Related to which has the folds 

wefi developed and more ribs. 
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Placopecten hectoii Hutton. 

1878. Fecten Jiectori Hnttoii, Cat. Tert. Moll, p. 30. 

1887. Pecten yahUnsis Tenison-Woods : Hutton, F.L.S.^ 
N.S.W. (2) vol. 1, p. 235. 

1914. Pecten {Pseudamusmm) yahlensis Tenison-AA^oods : 

Suter, N.Z. Geol. Surv. Pal. Bull. 2, p. 43, pi. 7, fig. 3. 
1924. Pecten hectori Hutton: Marwick, Kep. Jl.A.H.a?. vol. 16, 
p, 326, pi. 6, fig. 1. 

The sculpture of the left valve is similar to that of the right, 
i.e.y numerous radial incised lines separating sometimes broad inter- 
spaces, sometimes narrow ribs 

Locality: Flower-pot Harbour, Pitt Island. 

Fragments of a large Pecten with a great number of radial ribs 
-were collected from the bryozoan, tuffaceous limestone at AVaitangi. 
This may be a left valve of P. hectori. 

Lentipecten (Duplipecten) imperfectus n. sp. (Figs. 30, 31.) 

Shell rather small, fragile, subcircular, apical angle obtuse. Both 
valves equally and moderately inflated. . Ears probably subequal. 
Right valve practically smooth, with mi croseopie Camp tonectc.?'' 
radials ; left valve with about 50 smooth, low, broad, radial ribs with 
narrow interstices showing Camptonectes striation. 

Height 27.5 mm. ; length 27 mm. ; thickness (both valves) 8 mm. 
Locality: Tioriori. 

The classification under Lentipecten is tentative for there are 
several points of disagreement, e.y., sculpture and shape of the ears. 

Genus Lima Cuvier, 1798. 

Type: Ostrea lima Linne. 

Lima vasis n. sp. (Fig. 38.) 

Shell large, but rather thin, little infiated, beaks low. Posterior 
ear fairly large. Sculpture of 22 narrow but strong, rounded ribs 
separated by concave interstices at first equal to the ribs but rapidly 
widening until the}’ are about three times as wide, the ribs flatten 
out towards the margin, concentric lines rather stronger on the crests 
of the ribKS and on the posterior ear which has two weak radial threads. 

Height (estimated) 80 mm.,* length (estimated) 6S mm. ; thick- 
ness of 1 valve 14 mm. 

Locality: Floww-pot Harbour, Pitt Island. 

Genus Limatula Searles AA^ood, 1839. 

Type: L. suhauriculata Montagu. 

Limatula maoria Finlay. 

1913. Linia {Limatula) 'bullata Born: Suter, Manual N.Z. 
MoZL, p. 886, pi 58, fig. 13. 

1926. Limatula maoria Finlav, Trans. N.Z. Inst. y xol. '57, p. 
454. 

Locality: Titirangi. 

The single specimen has a rather hroad hinge. 
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Limatula morioria n. sp. (Fig. 35.) 

Shell of moderate size, oval, inflated, equilateral, beaks broad, 
ears incoiispienons. Sculpture of 29 sharp ribs with wide eoiicave 
interspaces the central ribs are strong and erect the pair on each side 
of the median line rather closer together, the lateral ribs are low and 
oblique but well spaced ; sharp close concentric ridges cross the inter- 
stices and surmount the ribs rendering their edge dentate. Valve- 
margin crenulated. 

Height 18 imn. ; length 12 mni. ; thickness (1 valve) 6 nun. 

Localities: Momoe-a-toa (type) ; 'Whenuataru Peninsula; Plower- 

pot. 

Kemarks : Distinguished from L. maoria Fin., by the less atten- 
uated shape and persistence of the broad ribbing along the sides. 
There is no trace of the fine crowded anterior and posterior ribs of 
L. maoria. 

Genus Ctenoides H. and A. Adams, 1858. 

Tjqoe,: Tiima scahra Born. 

Ctenoides naufragns n, sp. (Figs. 36, 37.) 

Shell ovate, slightly inequilateral, inflated. Ears small, abnost 
equal, right somewhat lower and stretching further down shell than 
left, broadly and deeply sinused for the byssus. Sculpture of from 
50 to 55 low, slightly-bevelled, weakly-beaded undulating ribs divari- 
cating from a line somewhat in front of middle of disc; some ribs 
more especially posterior ones divide on nearing margin; interspaces 
about as wide as ribs and have fine undulating, oblique threads some- 
what resembling anastoinozing finger-prints. Four narrow radials on 
posterior ear but only growth-lines on anterior one. Ligamental area 
somewhat narrow and short with well marked central pit. Close 
below area on each side is a small tubercle, and inner margin at base 
of each ear has another. 

Height 28 nim. ; length 23 nim. ; inflation (1 valve) 7.5 mm. 

Locality: Flower-pot Plarbour, Pitt Island. 

A solitary right valve of this interesting Northern genus was 
found by Mr. Allan, IJndescribed species occur at Pakaurangi Point 
and Palliser Bay. 

Genus Li^mea Broun, 1831. 

Type: Ostrea strigilata Brocchi. 

Limea chathamensis n. sp. (Figs. 33, 34.) 

Rhell rather smal]., thin, oblique, suboval, well inflated, beaks* not 
much raised above the hinge-margin, ears small, surface with about 
45 ribs, the anterior 12 broad and very low and with hnear interstices, 
those on centre of disc strong and sharp with concave interspaces in 
each of which is a weak thread, ribs flatter and wider on posterior; 
binge margin broken away, but with about 5 anterior and 5 posterior 
weak taxodont teetb, valve-margin erenate. 

Height 14 mm. ; length 12 mm. ; thickness (1 valve) 4.5 mm. 

Locality : Monioe-a-toa ; Whenuataru Peninsula, 

Iredale (1924, p.. 194) has recently proposed N'otolimea for the 
Australian at/,. Smith, but owing to lack of specimens the 
writer is not able to say on what difierences the new genus is founded. 
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Genus Ostkea Linne. 

Type: 0. edulis Linne. 

Ostrea cannoni n. sp. (Figs. 32, 41.) 

Shell large, solid, suhoval, generally equilateral, rather flat, sur- 
face of attachment very large (60 mm. diameter in type). Sculpture 
of left valve consisting of irregular, discontinuous, waved radial 
folds which are intersected by a few strong, spaced, puckered, con- 
centric lamellae, numerous croAvded fine lamellae towards margins. 
Ligamental area yqtj large, traversed by fairly deep, concave, tri- 
angular pit, about one-third of the total area. Muscular scar oval, 
nearer the ligamental margin. Valve-margins smooth. 

Height 132 mm. ; length 128 mm. ; thickness (left valve) 50 mm. 
Maximum thickness of shell material 28 mm. 

Locality : Tioiuori. 

Ostrea waitangiensis n. sp. (Pig. 26.) 

Shell fairly large, not heavy, kidney-shaped, with an anterior 
wing. Surface of attachment moderate. Left valve moderately 
convex, right Amlve concave. Sculpture, left valve with short, dis- 
eoiitinuous irregular radials, 2-4 mm. wide, developed mostly on the 
posterior side; and irregular, spaced, concentric lamellae aAmraging 
perhaps 15 mm. apart. Eight valve with an irregular, puckered sur- 
face. Ligamental area destroyed in the single specimen; valve- 
margins broadly folded. 

Height 108 mm.; length 100 mm.; thickness (both valves) 38 

mm. 

Locality: Cliffs south of Wireless Station, Waitangi. 

Ostrea arcuia n. sp. (Pigs. 42, 43.) 

Shell of moderate size, subquadrate, winged posteriorly, beaks 
inconspicuous. Left valve Avith a Amry large area of attachment 
where it is considerably^ thickened, but tapers rapidly to a knife-like 
margin; right valve thin, slightly convex at first but with a deep 
concavity towards outer border. Surface almost smooth, slightly 
lamellate towards margins, vaguely puckered posterio-ventrally. 
Ligament triangxilar, moderate, directed obliquely backAvard, with a 
narrow median groove 

Height 40 mm. ; length 40 mm. 

Locality: Momoe-a-toa. 

• Genus Notostrea Finlay, 1928. 

Type: Ostrea siihde^itata BiitGT, 

Motostrea tarda (Hutton). (Pigs. 86-96.) 

1873. GrypJiea tarda Hutton, Cat. Tert. Moll., p. 35. 

1914. Grypliea tarda Hutton: Suter, N.Z. Geol. Surv. Pal. 
EidL 2, p. 47, pi. 13, figs, la, b. 

Localities: Bryozoan limestone, Tioriori ; limestone boillders at 
head of Whangamoe Inlet (vu’ongly named Whangatete on L. and S. 
map, 1910) ; base of tuff aceous limestone, Waikaripi. 

Many specimens were collected at what is probably the type 
loeality at Tioriori where they occur in great numbers. The speci- 
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mens figured are not exceptional ones, but give a fair idea of the 
great range in width and incurving. The writer is indebted to Dr. 
H, el. Finlay for drawing his attention to the close relationship 
between Gryphaea tarda and Ostrea subdentata Suter, and for ques- 
tioning the use of Gryphaea for Hutton’s species. Trueman (1922, 
p. 264) writing on Gryphaea of the Lower Lias, had previously 
pointed out that this genus is based on form alone and does not repre- 
sent a genetic line. He says, “ It is extremely likely that these 
gryphaeiform shells have been evolved repeatedly during the Jurassic 
and Cretaceous from species of Ostrea t\mt are similar and are pre- 
sumably closely related. In other words ' Gryphaea’ is a polyphy- 
letic group, containing species evolved along many different lines. 
Therefore, the name Gryphaea can only be applied strictly to one of 
these series, and each such series should receive a separate generic- 
name; but until more of their characteristics are known, at least, it 
appears undesirable to add to the existing confusion by creating new 
names for each group.” This objection does not apply to the Ter- 
tiaiy Notostrea of Finlay which is not likely, in New Zealand, to be 
confused with any other Gryphaea,” for none of these shells have 
been found in the Mesozoic of this country. HowcA^er, the question of 
Avhether the South iVmerican and South Australian Tertiary examples 
should be classed as Notostrea> arises. It seems likely that they also 
have arisen each independently in their own seas and do not indicate 
genetic connection. 

The writer formerly thought (Ferrar, 1925, p. 295) that the 
posterior position of the adductor muscle, and the well-developed 
posterior lobe with its bounding groove shoAved relationship between 
Gryphaea” tarda and the Jurassic G. arcuata Lam., but had to 
change his opinion after seeing some specimens of Ostrea charlottae 
Finlay from Castleeliff. These haAm the typical sculpture of ordinary 
cJiarlottae but in shape, size, and other features agree with the 
moderately- curved specimens of tarda. The right vaNe is correspond- 
ingly modified and is extremelA'' like the one figured beloAV (Figs. 94- 
96). 

It may be mentioned in passing that, following Fisher. Cossman 
(1914, p. 389) gives the recent G. angiilwta Lamarck as the type of 
Gryphaea, and recognizes Liogryphaea Fischer, founded on the Juras- 
sic G. arcAiata Lam. Dali, hoAv^ever (1898, p. 673) had preAiiously 
shown that when ffryphaea introduced in 1801, G. angxdata was 
a nomen nudum and therefore without status. He argued rightly 
that the type must be chosen from the valid species of Lamarck’s 
original list and named G. arcuata Lam, as genotype. Liogryphaea 
Fischer is therefore an absolute synonym of Gryphaea hnmzTck. 

Genus Neogaimardia Odhner, 1924. 

Type: Kellia roStellata Tate. 

Meogaimardia elegantula n.’ sp. (Pigs. 39, 40.) ■ 

Shell minute, subovate, with short angled anterior end and long, 
OAval posterior one. Surface polished, with microscopic concentric 
lines; about half way from umbo commence fine, rounded eon centric 
folds; Left hinge with an ogee-shaped tooth in front of the umbo, 
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and an obiiquely-triangular resilifer extending backwards from below 
it. Above and behind the resilifer is a long posterior lateral tooth 
practically parallel to the margin but approaching it in one place 
and suggesting that this tooth is a coalescence of two previously 
independent ones. Valve-margins smooth. 

Height 2 mm.; length 2.5 mm.; indatioii (1 valve) 0.75 mni. 

Locality : Titirangi. 

The shell figured by Odhiier (1924, p. 69, pi. 2, fig. 57, text figs. 
17-19) as N. rostellcda Tate is of a different shape from Tate’s original 
(1889, p. 63, pi. 11, fig. 14) and the specific identity of the Australian 
and New Zealand specimens is denied by Finlay (1926, p. 458). N. 
eUgantula is of a different shape again, being more inequilateral than 
the South Australian shell and lacking the suddenly-expanded beak 
of the New Zealand one. 


Genus Cuna Hedley, 1902. 

Typie: C. concentrica Hedley. 

Ouna firma n. sp. (Figs, 56, 57, 58.) 

Shell minute, ovate, beaks very high, about anterior third, curved 
strongly forward; anterior end regmlarly convex, somewhat descend- 
ing above; dorsal margin long, curved, descending steeply to the 
3*egularly convex posterior margin, basal margin regularly convex. 
Lunule large, shallow, not marked off. Sculpture of about 10 very 
low, broad ribs with linear interstices crossed by numerous strong 
growth-lines. Hinge-plate broad ; right valve with thin w^eak anterior 
cardinal tooth shghtly diverging from the lunular margin ; a strong, 
weakly-grooved triangular median cardinal joined for half its length 
to a thin, oblique posterior one. Left valve wdth two diverging cardi- 
nals the anterior fairly thick and high, the posterior thinner and 
lower. Ligamental margin slightly depressed near umbo, forming 
with the produced and recurved lunular margin in right valve a deep 
notch. Valve-margin crenate. 

Height 3 mm. ; length 2.3 mm. ; thickness (1 valve) 1 mm. 

Locality: Titirangi. 

Cuna antiqua n. sp. (Figs. 54, 55.) 

Externally similar to C. finna but with about 14 instead of 10 
ribs. Right hinge : anterior lateral represented only by a slight thick- 
ening of the lunular margin ; median cardinal stimng, triangular ; 
posterior cardinal thin, shoft, almost horizontal, well separated from 
the median. Ligamental margin very slightly depressed near umbo, 
separated from lunular margin by a notch. Valve-margins crenate. 

Height 3 nun. ; length 2.5 nun. ; thickness (1 valve) 1 mm. 

Locality: 'Whenuataru Peninsula, Pitt Island. 

Genus Cardita Lamarck, 1799. 

Type: Ghama oalyculaia Limik 
Cardita northcrofti n. sp. (Figs. 44, 46.) 

Shape and sculpture as in C. aoteana Finlay. C. northcrofti is 
easil}" distiii^ished from the Recent shell by the luiinle and its effect 
on the hinge. In O. aoteaiia the lunule is convex only in the very 
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young stages. In the adult it slopes obliquely domiwards and back- 
wards, being jjarallel to the anterior cardinal tooth. In C. northcrofti 
the luiiule remains convex in the adult and so the hinge is not so 
crowded. Eight valve with a large triangular anterior cardinal in 
front of which is a wide triangular space separating it from the wide 
lunular margin; posterior cardinal very low. Left valve with a 
strong, triangular anterior cardinal sloping well forward and adjacent 
to the lunular margin. 

Height 10 mm. ; length 15.5 mm. ; thickness (1 valve) 6 nun. 

Localities: Flower-pot; Whenuataru Peninsula. 

Genus Venericardia Lamarck, 1801. 

Type: Venus imhricata Gmelin. 

Venericardia beata n. sp. (Figs. 48, 50.) 

Shell fairly large, suborbicular, plump, beaks at anterior third, 
high and prominent; posterior dorsal margin arched, descending to 
the truncated posterior end; anterior end narrower. Lunule cordate, 
somewhat depressed. Sculpture of 26 to 28 (rarely 22 to 25) strong, 
rounded radial ribs, with deep interstices which in youth are wider 
than I'ibs, but later narrower ; posterior 8 ribs narrow and not so high 
as the others, the ribs bear closely placed, strong, transverse nodules 
which become scaly or spinous on posterior part of disc. Hinge of 
right valve with anterior cardinal tooth coalescing with lunule; 
median cardinal veiy broadly triangular ; posterior obsolete, united 
with nymph. Left valve with strong anterior cardinal sloping for- 
w’ard almost parallel with lunule ; posterior cardinal strong and high. 
Valve-margins crenate. 

Height 35 mm.; length 37 mm.; thickness (1 valve) 12 min. 

Localities: Flower-pot Harbour, Pitt Island; Whenuataru Penin- 
sula, Pitt Island. 

Eemarks: Strongly resembles V. purpurata (Desli.), but gener- 
ally has more ribs, separated by wider interstices. The left anterior 
cardina,! slopes forward not backward so that the right median is 
extremely broad. 

Venericardia martini n. sp. (Figs. 52, 53.) 

Shell large, strong, suboval, moderately inflated, beaks prominent, 
about anterior third, anterior end short, regularly rounded, dorsal 
margin curved, posterior end truncated in youth, becoming narrowly 
rounded with age. Surface with 25 ribs, the posterior 7 rather narrow 
and low, remainder broad, well-raised convex ribs with narrow inter- 
stices ; the ribs are regularly but weakly transversely tubercular, but 
in many specimens this is not seen because of the strong growth-lines 
which intersect the ribs and make them rugose. Lunule very small, 
sunken, cordate. Hinge of moderate strength, lower margin sinuous, 
right valve with anterior cardinal coalescing with lunule; posterior 
triangular, very strong; ligamental nymph deep. Left valve with 
a very strong anterior and a long strong cnrved posterior cardinal; 
nympii weaker than in right valve; sides of teeth and Ipwer side of 
right nymph sHongly striated. Valve-margins broadly crenate. 

Height 50 mm.; length 54 mm.; thickness (1 valve) 17 mm. 

Locality: Titirangi. 
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¥eiiericardia nuntia n. sp. (Figs. 45, 47.) 

Shell somewhat small, inhated, strong; beaks about anterior 
foni’th, prominent, strongly inclined forward; anterior end narrowly 
i-oiinded, dorsal margin straight, posterior end broadly truncated. 
Surface with 25 narrow^ high, radial ribs, the 9 on the posterior area 
strongly dentate and close together, the rest with almost smooth 
crests, separated by much broader concave interspaces. Lunule 
cordate, deeply sunken. Hinge strong ; right valve with fairly strong 
anterior cardinal coaleseing with lunule, and strong forward curving 
posteiior cardinal. Valve-margins crenate. 

Height 13 mm . 3 length 14 mm.; thickness (1 valve) 5.5 mm. 

Locality: AVaikaripi below Wireless Station, AVaitangi. 

This species has a hinge similar to that of V. heata but the ribs 
are narrower, smooth, and separated by wide concave interspaces. 

(denus CoNDYLOCARDiA Bernard, 1896. 

Type: C. sanctipauli Bernard. 

Coiidylocardia torquata n. sp. (h’igs. 61, 63.) 

Sheh minute, ovate, strong. Lunule rather deeply concave; 
escutcheon long and narrow, wmll defined. Prodissoconch smooth, 
well marked off from rest of shell by projecting, smooth collar. 
Sculpture of flattened, smooth, concentric ridges, separated by much 
narrower interspaces. Hinge of right valve with large ligament pit, 
a central, triangular part of which is raised; behind the pit is strong 
narrowly triangular cardinal tooth, separated from posterior margin 
by deep, narrow gap. There are no other teeth either cardinal or 
lateral, in this valve at least, but hinge-plate extends full length of 
both lunule and escutcheon and so makes anterior and posterior 
margins stand up prominently- Valve-margins smooth. 

Height 1.5 mm.; length 1,8 mm. ; inflation (1 imHe) .5 mm. 

Locality; Titirangi. 

Only a single right valve was found. The absence of an anterior 
cardinal may be of generic importance, but more material is required 
to show whether this is a constant feature or the result of an accident. 

Genus Chama Linne, 1758. 

Type: Chama lazarus L. 

Chama pittensis n. sp. (Pigs. 49, 51.) 

Shell of moderate size, strong, outline subcircular, left valve with 
a large area of attachment, umbo prominent, strongly pr osogyrate, 
scnlptiire of well and regularly-spaced concentric lamellae, which 
are rather short and irregularly undulating, with smooth interspaces, 
thus producing a gradate shell surface, hinge of left valve with strong 
triangular cardinal tooth directly below umbo and bounded above by 
deep wide groove, ligamental nymph short, sunken, extending further 
back than eai’dinal tooth. ■ 

Height 30 mm. length 27 mm.; thickness (1 valve) 18 nun. 

Localities: Flower-pot Harbour, Pitt Island; Whenuataru Penin- 
■sula.' :■ 

Eemarks: Bistinguislied from C. hitUoni by relatively 

greater inflation, and shorter, more regularly spaced lamellae. In 
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C. pittansis the cardinal tooth is situated much farther forward than 
in C. huttoniy and is separated from nymph by a deep depression. 

Genns Zemysia Finlay, 1926. 

Type : Lucina zelandica Gray. 

Zemysia zelandica (Gray). 

1835, Lucina zelandica Gray, Yate N.Z., p. 309. 

1913. Diplodonta zelandica Gray: Snter, Mam N.Z, Moll,, p. 
917, pi. 63, fig. 10. 

Locality: Titirangi, plentiful. 

Genus Thyasira Lamarck, 1818. 

Type: Tellina flexuosa Montagu. 

Thyasira flexuosa (Montagu), 

1803- Tellina flexAiosa Montagu, Test. p. 72. 

1913. Thyasira flexuosa Montagu: Suter, Man. N.Z. Moll., p. 
919, pi. 63, fig. 11. 

Locality: Whenuataru Peninsula. 

Genus Myllitella Finlay, 1926. 

Type: Myllitella vivens Finlay. 

Myllitella pinguis n. sp. (Figs. 68, 69, 70.) 

Shell minute, subcircular, slightly oblique, well inflated ; umbones 
fairly prominent. Sculpture of low, curved bevelled ribs 4 per mm. 
at margin, divaricating from a central smooth area. Left valve with 
small, entire, slightly oblique cardinal under umbo ; and with a strong 
anterior and a strong posterior lateral lamella. Eight valve with one 
or two small tubercles under umbo and with two anterior and two 
posterior lateral lamellae, upper one in each case almost blending with 
shell margin, lower one strong. Muscular impressions about equal. 
Valve-margins entire. 

PI eight 3.5 nim. ; length 3.75 mm,; inflation (1 valve) 1 mm. 
Locality: Titirangi (common). 

Distinguished from other species of Myllitella by its greater 
inflation and more sloping shoulders. 31. finlayi (Marwick) is larger 
and has slightly coarser sculpture (3.5 ribs per mm.) and the Castle- 
cliff species, has finer sculpture (5 per mm.). 

Genus Asgitellina nov. 

Tjpe: Ascitellina donaciformis MnTMvidk. 

Shell small, anterior end produced, narrowly rounded; posterior 
end short and broad. Sculpture of fairly strong concenfrie ridges. 
Hinge with two divergent cardinals the posterior one bifid ; no laterals. 
Ligament external, nymphs exposed but narrow, sunk below margin, 
and descending posteriorly. Pallial line unknown. 

Ascitellina donaciformis n. sp. (Figs. 59, 60.) 

Shell very small, longitudinally oval; beaks behind the middle 
line, ineonspicuous ; anterior end long and narrowly rounded, 
posterior shorter and broader, roundly truncated. Sculpture of fine, 
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shai’p conceiitrie ridges, about 8 per niillinieter on the centre of disc, 
many die out on reaching the posterior area where the remainder 
become thicker, about 4 or 5 per millimeter. Hinge weak: right valve 
with a iiarrowly-triangular, grooved posterior cardinal tooth, and a 
weak lamellar anterior one ; no lateral teeth ; ligamental nymph short, 
sunk below the valve-margin. Pallial line not seen. Valve-margins 
smooth. 

Height 6 mm.; length 10 mm.; thickness (1 valve) 1.4 mm. 

Locality: Cliffs below 'Wireless Station, Waitangi. 

The only closely related New Zealand shell is an undescribed 
species from the Waiarekan tuffs, Lome. It is of the same size and 
shape but the concentric ridges are much further apart. 

Genus Amphidesma Lamarck, 1818. 

Type: A, donacilla Lamk. 

Subgenus Taria Adams, 1858. 

Type: Mes'odesma latmn Deshay es. 

Amphidesma (Taria) porrectum n. sp. (Pigs. 62, 64, 65.) 

Shell large, much produced in front, beaks at posterior third and 
fourth. Posterior end truncated, bounded by a rounded ridge run- 
ning from umbo to ventral end of posterior margin; some specimens 
with a very weak central ridge traversing the area. Surface almost 
smooth, traces of rounded concentric folds, growth lines well marked 
distally. Hinge closely resembling that of A. suitriangiilahim 
Woods, but the resilifer is relatively larger and more diverging from 
the posterior lateral teeth. Pallial sinus moderate. Posterior 
muscular impression broad. 

Height 57 mm.; length 93 ram.; thickness (1 valve) 14 mm. 

Locality: Titirangi. 

Although there is some variation in shape this shell can be readily 
distinguished from A. sithtrimigxilatwn by the greatly elongated 
raiterior end, and the generally strong^ convex posterior end, also 
the pallial sinus is deeper and the posterior muscle scar somewhat 
larger. Some specimens have almost the same outline as A. ventri- 
cos'iim Gray, but they do not have such a strong ridge on the posterior 
area and the pallial sinus is shallower. 

Genus Leptomya A. Adams, 1864. 

Type: L. coclilearis Hinds. 

Leptomya concentrica n. sp. (Pig. 84.) 

Shell subtrigonal ; beaks central, very prominent ; posterior end 
narrow, rather elevated. Sculpture of extremely fine, well spaced, 
low concentric lamellae, no radials. 

Height 14 mm. ; length 16.5 mm.; inflation (1 valve) 4 mm. 

Locality: Whenuataru Peninsula, Pitt Island. 

This speceis is represented hy four closed individuals, mostly 
decoi'ticated, so no full description can be gvien. Sufficient of the 
test remains to show that there wms no radial ornamentation, and the 
outliiie is qxdte different from that of L. retiaria (Hutton) or L. 
smiplex Marwick ill that the beaks are narrower and higher and the 
posterior end is much higher. 
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CTenus Mactra Liiine, 1758. 

Type: M, siuliorwm Linne. 

Mactra radis Hutton. 

1873. Maora rudis Hutton, Cwt, Tert, Moll., p. '19. 

1893. Stcmddla T%idis^ Hutton, Macleay Jfemm. vol. p. 77, pi. 
8, %s. 83 a, b. 

1913. Macra rudis Hutton: Suter, Man. N.Z[ Moll., p. 967. 

Locality: Titirangi 
A single right valve was found. 

Genus Scalpomactra Finlay, 1926. 

Type : Mactra scalpeJluni Reeve. 

Scalpomactra scalpellum Reeve. 

1854. Mactra scalpellum Reeve, Conch. Ic. vol. 8, pi. 19, fig, 106. 
1913. Mach^a {Coelomactra>) scalpellum Reeve: Suter, Man. 
N.Z. Moll., p. 963, pi. 63, fiig. 14. 

Locally: Titirangi. Fragments. 


Genus Dosinia Scopoli, 1777. 

Type: A. africana Hanley. 

(1) Subgenus Phacosoma Jukes-Browne, 1912. 
T^'pe: D. japonica Reeve. 

Dosinia (Phacosoma) wanganuiensis Marwick. 

1927. Dosinia (Phacosonui) ivanganuiensis Marwick, Trans. 
N.Z. Insi., vol, 57, p. 586, figs. 24, 29, 30. 

Locality: Titirangi. 

(2) Subgenus Kereia Marwick, 1927. 

Type: D. greyi Zittel. 

Dosinia (Kereia) chathamensis n. sp. (Figs. 66, 67, 71.) 

Shell circular, moderately inflated, beaks low. Lunule rather 
small, not impressed, bounded by incised line; escutcheon absent. 
Sculpture of (dose, bevelled, low concentric ridges, about 0.8 iiim. 
wide, miicdi narrower on posterior area, wdiere some disappear 
iiltogetber. Left hinge with long, strong, curved, posterior cardinal 
soldered to nymph without groove; strong median cardinal deeply 
and nneqnally grooved; long narrow, arcuate, entire, anterior car- 
dinal; and low, narrow elongated anterior lateral. Right hinge wdth 
broad well-grooved posterior cardinal ; triangular, short, grooved 
median ; small, narrow, anterior cardinal ; anterior lateral pit shallow 
with weak laterals, lower side grooved. Pallial sinus obscured but 
probably long, narrow, ascending. Valve-margins smooth. 

Height 29 mm.; length 31.5 mm. ; thickness (1 valve) 7.5 mm. ; 
paratype 34 x 36 x 10. 

Locality: Whenuataru Peninsula, Chatham Island. 
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Geims PxVRADiONE Ball, 1909. 

Type: Cytherea ovalina Lamarck. 

Sufogenns Niotocallista Iredale, 1924. 

Type : Gytherea Itingi Gray. 

Paradione (Notocallista) multistriata (Sowerby). 

1851. Cvfherea (Callista) multistriata Sowerbv, Thes. Conch. 
2, p.‘'€28, pL'l36, 177. 

1913. MacrocaUista multistriata (Sowerby) : Snter, Manual 
N.Z. MolL, p. 982, pi. 62, figs. 3, a. 

Three iniperfectly preserved specimens, all left valves, are pro- 
visionally identified with the New Zealand Recent shell. One speci- 
men is 40.5 mm, long, and is covered with well-marked, fine striae. 
It is longitudinally elongated and agrees in shape with specimens 
from Landguard Bluff, Wanganui, but is considerably larger. The 
other two specimens are relatively shorter, higher and more inflated, 
with a rather heavy shell. The outer surface is worn almost smooth 
except for strong growth-stages. 

Possibly we have here two di:fferent forms which are worth sepa- 
rating from multistriataj but the material at hand is insufficient for 
accurate differentiation. 

Locality : Titirangi. 

Genus Bassinaria nov. 

Type : Bassinaria macclurgi Marwick. 

Shell large, oval, strong. Luiiule double, both parts bounded by 
linear depression, no escutcheon. Sculpture of irregular concentric 
growth-ridges, and indications of lamellae distally. Hinge of right 
valve the same as that of Bassina, except that in front of the anterior 
cardinal is a deep lateral pit. No left valve was found, but evidently 
it has a strong anterior tubercle. The nymphs are narrow and much 
more deeply sunken than in Bassina. PaUial sinus broadly lingui- 
form, horizontal. Valve-margins weakly crenate. 

Bassinaria macclurgi n. sp. (Figs. 73, 74.) 

Shell large, strong, oval, well inflated, with broad indistinct ridge 
bounding each side of narrow posterior area. Lunule double, lanceo- 
late, not deeply sunken, bounded by shallow groove and with 
another central groove also shallow; escutcheon absent from right 
valve. Surface with numerous irregular growth-ridges, occasionally 
rising into short lamellae on posterior and anterior areas, tlie whole 
covered with fine, rather irregular concentric lines. Hinge strong ; 
right valve with almost horizontal, grooved, moderately strong pos- 
terior cardinal, separated by a wide space from the fairly strong, 
grooved median cardinal which has parallel sides; anterior cardinal 
entire, almost parallel to but shorter than median; anterior lateral 
pit well marked but without laterals, extending as a narrow groove 
in front of anterior cardinal. Ligamental nymph narrow, deeply 
sunk, the side of ligamental pit divided longitudinally into two equal 
parts the lower one well impressed. Pallial sinus broad, linguiform, 
horizontal. Valve-margin finely crenate. 

Height 65 mm. ; length 56 mm. ; thickness (1 valve) 18 mm. 

Loeality : Titirangi. 
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Only a single right ralve was found. The cardinal teeth, the 
pallial .sinus, the sculjiture, and the lunule all agree well with Bassina, 
but the anterior lateral pit is a new feature and worth systematic 
recognition. The pit in the right valve is on a groove situated in 
front of the anterior cardinal, it therefore has had a different origin 
from that of Macromllista, Paradione etc. (Marwick, 1927, p. 598). 

i * 

GJeiius Tawera Marwick, 1927. 

Type: Venu5 spissa Qiioy and Gaimard. 
Tawera marshalli Marwick. 

1927. Tawera marshalli Marwick, Trans, N.Z. Insi., yoI 57, p. 
614, figs. 131-3, 13'5, 136. 

Tlie Chatham Island specimens are smaller than tlie typical T. 
marshalli and are inclined to have a shorter posterior dorsal margin. 

Localities: Flower-pot Harbour, Pitt Island; Whenuataru Penin- 
sula, Pitt Island. 

Tawera marthae n. sp. (Figs. 72, 75, 76.) 

Shell relatively large and strong, snboval to subcircular, well 
inflated. Beaks behind anterior third. Anterior end broadly rounded, 
posterior end narrower, dorsal margin high. Lunule large, lanceo- 
late, bounded by an incised line; escutcheon slightly flattened, not 
sunken. Sculpture of bevelled concentric ribs generally 9 or 10 per 
eni., but sonietini,es as many as 15 ; ribs die away on posterior third 
ol; shell which is obsoletely concentrically grooved; some specimens 
show weak radials corresponding to the marginal crenulations; in 
others the whole surface shows only obsolete concentric sculpture ; in 
a few the strong concentric sculpture persists to posterior dorsal 
mar gin. Hinge rather weak except in old individuals; teeth strongly 
diverging. Eight valve with a lamellar anterior cardinal, strong bifid 
median and soinewhat weaker bifid posterior cardinal ; nymph narrow 
fairly well sunk below dorsal margin. Left valve with narrow’ 
cardinals, the median bifid, Pallial sinus short, ascending, apex 
rounded. Valve margin finely crenate. 

Height 32 mm.; length 35 m,m. ; thickness (1 valve) 10 mm. 

Locality: Titiran^i, plentiful. 

Genus Paphirus Fiialay, 1926. 

Type: V. ZargiZMerfi Philippi. 

Paphirus largillierti Philippi. 

1835. Venus intermedia Quoy and Gaimard, Voy. AstroLy^vol, 
3, p. 526, pL 84, figs. 9, 10, not of de Serres. 

1849. Venus largillierti Philippi, Zeitsoh. F. Malakj j), 87 . 
1913. Paphia intermedia Q. mid G.: Mmu N.Z. MoU-rV' 

995, pi. 61, figs. 6, a. 

Locality : Titirangi, plentifnl. 

Finlay (1926, p. 471) was not able to give the reference for the 
first xim ot Venus inte7miedi-a. In Bronn^s Index Palaeontologicus 
this is credited to M. de Rerres, Geognosie des tenmnes tertaireSf 264, 
272, t. 6,' 1 8 : Paris, 1829. 
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Greiius Eumabcia Iredale, 1924. 

Type: Ve7ius fnniigata Sowerby. 

’ Eumarcia plana Marwick. (Fij^s. 77, 81, 83.) 

1927. Eumarcia plana Marwick, Trans. N.Z. hist., vol. 57, p. 
627, figs. 207, 210. 

Locality: Titiraiigi. 

Many specimens of tliis fine large shell w*ere collected from the 
lowest fonr feet of the shell bed at Titirangi. In New Zealand E. 
plana occurs in the loiver part of the Nnknmarnan and in the Wai- 
totaran. 


Genus Gari Schumacher, 1817. 

Type : Tellma gari Linne. 

Gari stangeri (Gray). 

1843. Psamimohia sta^igeri Gray, Dieffenbach N.Z. p. 253. 

1913. Psammohia sta^igeri Gray: Siiter, Man. N.Z. Moll., p. 

1003, pi. 61, figs. 9, a. 

Locality: Titirangi. 

Many large specimens of this species can be collected. 

Genus Nemocardium Meek, 1876. 

Type: Cardmm semiaspenmi Deshayes. 

Nemocardium diversum ii. sp. (Fig. 85.) 

Shell subeireular, inflated, beaks prominent ; anterior end regu- 
laily convex, posterior broadly almost vertically truncated. Sculp- 
ture: about 25 closely placed ribs on posterior area, the upper ones 
somewhat scattered; rest of disc almost smooth, with about 75 ribs 
indicated only by shallow bounding lines. Valve-margin crenate 
throughout. 

Height 23.5 mm.; length 25 mm.; thickness (1 valve) 10 mm. 

Localities : Cliffs below Wireless Station, AVaitaiigi ; Whenuataru 
Peninsula, Pitt Island. 

The specimens from the latter place are mostly decorticated, and 
so their identification is not certain. 

Genus Corbula Lamarck, 1801. 

Type: C. Lamk. 

Corbula howesi n. sp. (Pigs. 79, 80, 82.) 

Closely allied to G. zelandica Q. and G., but differing in the 
anterior dorsal margin being straighter and more steeply inclined 
producing a narrowly-rounded anterior end. The shell is more 
heavily built than the Kecent species, but the sculpture is practically 
the same, there being considerable variations in the strength of the 
concentric ridges. The hinge-plate is much stronger in C. howesi, 
and in the right valve the conical tooth is larger but does not project 
below the hinge-pdate as in C. zelandica. In front of the tooth in C. 

the hinge-plate narrows and almost disappears, but in G. 

it is quite wide and continues round towards the anterior 
adductor. The tooth of C. zelandica is generally well inclined but 
that of C. Iwivesi is more vertical. There are corresponding differ- 
ences between the left valves. Viewed from above the notch for the 
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reception of the cardinal tooth is narrower in C. howesi and the den- 
ticle behind the ligaiiiental area is not so distant. 

Height 8.5 mm. j length 14 min. 

Localities: Flower-pot; Whennataru Peninsnla. 

Corbiila topMna n. sp. (Fig. 78.) 

Shell small, moderately inflated, valves slightly mnieqnal ; beaks 
broad, about anterior third; anterior end narrowly convex; posterior 
end broadly, obliquely truncated, an angular ridge extends from the 
umbo to bluntly pointed lower extremity of posterior margin; pos- 
terior area concave. Sculpture of weak, rounded, concentric ridges 
with linear interstices, four or even five per mm. Hinge of right 
valve with strong conical cardinal tooth immediately below umbo, 
and very large ligamental gap behind it. 

Height 6.75 mm. ; length 9 inm. ; thickness (right valve) 3 mm. 
Locality: Cliffs below Wireless Station, Waitangi. 

Remarks: Not closely related to any New Zealand species. 

Genus Barnea Risso, 1826. 

' Type: B. spinosa Risso. 

Barnea similis (Gray), 

1835. Pliolas similis Gray, Yate N.Z., p. 309. 

1913. Barnea similis Gray: Suter, 3Ian. N.Z. iliolL, p. 1017, 
pi 61, figs. 11, a. 

Locality: Titirangi, fragment only. 

b. Class GASTEROPODA. 

Genus Atalacmea Iredale, 1915. 

Type: Patella unguis-almae Lesson. 
Atalacnlea elata n. sp, (Pigs. 97, 98.) 

Shell small, conic, fairly strong, apex about anterior eighth. 
Scnlpture of 9 shallow, waved, concentric furrows each still marked 
by a, darlc pigment ; whole surface crowded by extremely fine radial 
lines. Muscular impression broad, well marked, with a wide anterior 
interruption. 

Length 4 mm. ; breadth. 2.8 mm. ; height 1.5 inm. 

Locality: Titirangi. • - 

Distinguished from the Recent A. fragilis (Sowerby) by the 
greater relative height and the smoother radial ribs. 

Genus B^marginula Lamarck, 1801. 

Tjpei : Patella fissura hmne. 

Emargmula pittensis n. sp. (Pig. lOQ.) 

Shell rather small, ovato conic, elevation variable, apex recurved 
at posterior fourth. Sculpture of about 27 or 29 primary radial cords 
with a weaker one appearing in most of the interstices, these are 
reticulated by spaced concentric cords, the intersections of the two 
systems being nodular. Valve-margin strongly crenate. Deep, 
narrow, anterior notch, situated on a slightly-flattened anterior area, 
and having sides not raised so high as primary ribs. 
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Height 4 niiii. ; length 9 mm. ; breadth 6 mm. ; notch 2 mm. deep. 

Locality: Plower-pot Harbour, Pitt Island. 

Eemaxks : The scnlpture is much coarser and the shape more oval 
than that of E. stnaiula Q, and G. t * 

Emarginula galeriformis ii. sp. (Pig. 104.) 

Shell similar in size and general shape t(\E. pUtensis. Sculpture- 
of about 28 strong axial ribs with a weak secondary in only a few 
of the interspaces. These are crossed by regularly-spaced concentric 
ribs which make the axials nodulous. The interspaces have a pitted 
appearance, and give the sculpture a distinctive look. The anterior 
notch is narrow and is bounded by two strong, sharp ridges much 
higher than the primary ribs. The anterior end of the shell is 
regularly convex and not at all flattened. 

Height 5.25 mm . ; length 8.5 mm. ; breadth 6 mm. ; notch 2 mm. 
deep. 

Locality : Wlieiiuataru Peninsula. 

Genus Tugalia Gray 1843 (em.).^ 

Type: Tugalia elegans Gray.' 

Tugalia aranea n. sp. (Pig. 101.) 

Sculpture of about 25 strong primary radials separated by rather 
wide interspaces in each of which there is generally a weaker 
secondary radial. These are crossed by high, narrow, well-spaced 
concentric ridges which render the radials strongly nodulous at 
points of intersection. The anterior sinus rib divides into three parts. 
Valve-margin erenate. 

Height 7 mm.; length 17 mm.; wddth 12‘mni. 

Locality: Flow^er-pot Harbour, Pitt Island. 

Distinguished from T. elegans Gray and T. colvUlensis Pinlaj^ by 
the stronger sculpture and more spaced and fewer ihis. 

Finlay (1926, p. 344) advocated the use of Gray’s original spell- 
ing Tugali. There are several misprints- in neighbouring pages of 
Dieffenbacli’s book, and Gray himself made the correction to Tugalia 
which has been in general use ever since. Correction of misspellings 
or misprints is in accord wutli the International Rules, consequently 
the amended form is. used above. Finlay’s page references to Dief- 
fenbach incorrectly^ follow Iredale’s of 1915, also the page reference to 
Iredale has escaped correction. The reference to Dielfenbaoh should 
be page 240 not 259, and to Iredale, 1915 B p. 434. These are small 
matters and practically impossible to avoid iii a long paper, but the 
correction comes aptly tinder this heading. 

Genus Perotrochus Fischer, 1885. ’ 

Type; Pleuroto7naria gami/awa Fischer "and 
Bernardi. 

Perotrochus allani n. sp. (Figs. 110, 114.) 

Shell large, conical, imperforate. Spire slightly less than 
times height of aperture, whorls 8 remaining, apex broken; spire- 
whorls eonvex, body roundly angled; base slightly convex. Suture 
lightly impressed. Sculpture: above slit, 5 weak spiral cords with a 
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still weaker one in interstices; below, about 8 stronger spiral cords 
witli slightly wider interstices. On upper wliorls there are no inter- 
stitial threads and number of primaries is reduced on these wliorls; 
also, strong oblique axial growth-lines intersect the three upper 
spirals rendering them moniliform. Base of body-whorl weaker and 
with closer spirals than the sides, becoming obsolete towards centre, 
only about outer 16 being visible. Aperture rhomboid; outer lip 
with narrow slit aliout middle, making a spiral fasciole iascendiiig 
shell, above slit, hp slopes obliquely forward to suture, below it is 
almost vertical. Columella, slightly arcuate below, thickened above 
and strongly twisted to form deep notch like Trochns before joining 
the parietal wall. Basal margin slightly convex, sinuous when viewed 
from below. 

Height 57 mm. ; diameter 66 mm. 

Locality: Waikaripi, below Wireless Station, Waitangi. 

There is no true uinbilicns,, but the central part of the base at 
the insertion of the columella is somewhat sunken. 


Genus Margarella Thiele. 

Type Margarita violacea Sowerb^v 

Margarella runcinata u. sp. (Fig. 99.) 

Shell small, turbinate, imperforate, spire two-thirds height of 
aperture. Whorls five, convex. Protoconch small, broadly tectiform, 
not definitely limited. Suture slightly appressed. Surface smooth 
and polished except for a few obsolete spiral threads on base and on 
some of spire-whorls; also with very fine growth-lines. Aperture 
circular, entire. Outer lip thin, straight, inelined 45° from vertical. 
Columella smooth, concave, with a layer of callus extending a short 
way over slightly concave base. 

Height 6 nini. ; diaaneter 7.5 mni. 

Locality: Cliffs below Wireless Station, Waitangi. 

Distinguished from M. decepta (Iredale) by spirals being 
altogether absent from most of the surface; also by the less expand- 
ing and not descending body-whork The callus on the inner lip is 
smooth and flat, not hollowed in the umbilical region, and there is no 
inelinatioii towards effuseness of the aperture. 

Genus MicrelenghtjS Finlay, 1926. 

Type: Trochns sang%iinms Gray. 

Micrelenchus nifozona (A. Adams). 

1853. Canfharidus nifozona A. Adams.: Proc, Zoot Soc. 
(1851) p. 170. 

* 1913. Ccmitharidus ritfozona A. Ad.: Suter, Man. ' N:Z. JIolL, 

' ■p.'127, pl.''35, fig.'16; 

1926. MirreUiichiis'rufozonuS: A:- Ad.: I E.Z., 

^ ■ ■J?i5k,',vol.' 57, p. 370.' ■ 

Locality: Titirangi ( common). 

Many of the specimens have a broader spire and narrower spiral 
interspaces than the Eecent shells, but others are quite typical. 
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Genus Zeminolia Finlay, 1926. 

Type: Minolia plicaiula Murdooh aiid Suter. 

Zeminolia lenis ii. sp. (Figs. 102, 103.) 

Shell small, conic. Pi-otoconch of less than two smooth whorls 
with a large bulbous nucleus. Whorls three, convex on spire, body- 
whorl with rounded periphery and sloping base^ Suture bordered 
below by a fairly wide, flat, or slightly concave fwnpe. Sculpture: 
penultimate whorl with 8 weak, narrow^, spiral ribs; on body- whorl 
the spirals are obsolete and difficult to count, but there are about 18 
altogether, including the base. A moniliforiii cord bounds the 
umbilicus, which is widel^^ open. Columella slightly concave. 

Height 3 mm, ; diameter 3.5 mm. 

Locality : Whenuataru Peninsula. 

Genus Maurea Oliver, 1926. 

Type : Troohus tigris Martyii. 

Maurea finlayi n. sp. (Fig. 105.) 

Shell h'ather small, conical, imperforate. Spire twice as high as 
aperture. Whorls, five remaining on holotype, but about five includ- 
ing protocoiich have been broken from apex of it ; bod}^- whorl slightly 
eoiivex, with a rounded periphery, base slightly convex. Protoconch 
small, globular, of about one smooth whorl. First conch-whorl with 
two weak spirals which become strong on second whorl and are crossed 
by about 16 sharp, spaced axials, forming sharp nodules at inter- 
section of spirals. A weak spiral thread appears on shoulder of third 
whorl becoming stronger on fourtli, a weak thread appearing in the 
other spiral interspaces; fifth whorl with six spirals of about equal 
strength, crossed as on previous wliorls by sharp axials; sixth whorl 
with 9 spirals upper three stronger and more widely spaced than 
lower ones ; axials have now ceased to cross all but top two inter- 
spaces. On later whorls this condition holds, the spirals on penulti- 
mate whorl numbering nine with spiral thread in some interstices. 
Body-wdiorl with about fourteen subequal spirals on side and seven- 
teen on base, interstices somewhat narrower and with futerstitial 
thread on those near columella, posterior three spirals are rather 
strongly beaded, the others wealdy so, almost smooth. Aperture 
rhomboid, outer lip inclined. Columella smooth, twisted. 

Height 17 mm.; diameter 13 mm. 

Locality: Flower-pot Harbour, Pitt Island. 

Finlay's VeTiustas is founded on the same type as Maurea but 
was published several days later. 

Genus Argalista Iredale, 1915. 

Type: Cyclostrema fluctuata Hutton. / 

Argalista effusa n. sp. (Fig. 107.) 

Shell small, turbinate,* umbilicate. Spire low; whorls 4 iiielud- 
iiig protoeoneli, convex; base flattened. Sculpture of low closely- 
placed spiral threads, penultimate whorl with 8 increasing to 12; 
about 26 on the body- whorl including base, where spirals are about 
half width of the others. Suture slightly impressed. Aperture 
circular effuse at base of columella, outer lip straight, thin. Columella 
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concave, thickened beloAv by effusion of aperture. Umbilicus deep, 
circular. 

Height 2.4 mm. ; diameter 2.8 mm. 

Locality: Flower-pot Harbour, Pitt Island. 

Argalista arta n. sp. (Pig. 106.) 

Shell small, turbinate, almost imperforate. Spire low; whorls 
five including protoeonch, convex; base flattened. Sculpture of low 
spiral threads with linear interstices; penultimate whorl with eight 
spirals, increasing to 16 just above the aperture because of the rapidly- 
descending body-whorl, about 26 spirals on the body including base. 
Suture slightly impressed. Aperture circular, entire; outer lip 
straight, edge thin, thickening within. Columella concave, calloused, 
bounded on the outside by a shallow depression in which tlie umbilicus 
appears as an almost closed slit. 

Height 2.5 mm. ; diameter 2.75 mm. 

Locality: Flower-pot Harbour, Pitt Island. 

Genus Rangimata nov. 

(Named after one of the first Polynesian canoes.to reach the Chathams) 
Type : Rangimaia pervia Marwick. 

Rangimata pervia n. sp. (Figs. 112, 113.) 

Shell very small, depressed turbinate. Protoeonch of two smooth 
planorbid whoiis with large nucleus. Post-embryonic whorls about 
one and a half, body-whorl rather flattened, depressed near suture. 
Suture impressed, descending near aperture. Sculpture of from 8-12 
close spiral threads on the penultimate whorl; body-whoii with about 
45. These spirals are rather sharp and are finely moniliform owing 
to the numerous growth-lines which , are stronger on base. Aperture 
subcircular, inclined at about 45°, outer lip thin, straight. Inner lip 
with a large semilunar umbilicus which penetrates nearly to apex 
and in which earlier whorls can be seen. 

Height 2 mni. ; diameter 2.6 mm. 

Locality: Titirangi, a single specimen. 

The iimbilicus, being situated well within the aperture, is quite 
different from the usual type which is formed between the inner 
margin of the aperture and the base of the shell. Certain of the 
Turbinidae develop a somewhat similar umbilicus. 

Genus Imperator Montfort, 1810. 

Type: Trothus heliotropniyn Martyn. 

Imperator anthropophagtis n. sp. (Pig. 127.) 

Shell similar in size and shape to J. heliotropmn (Martyn). 
Sculpture : penultimate whorl with about 6 and body-whorl with about 
S principal moniliform spirals, gradually descending on the whorl 
and some running out into the spines. In each interstice between the 
larger spirals is generally a weak, moniliform thread. The whole 
surface is traversed by oblique growth-lines, which, however, do not 
form scales on the spirals as in L heliotropmm^ 

Height 40 mm. ; diameter (about) 60 mm. 

Locality : Flower-pot Harbour, Pitt Island. 
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Genns Zethalia Finlay, 1926. 

Type: Jlmtonimn zelandicum A, Ad. 

Zethalia ^elandica A. Adams. 

1854. Tlmhonnim zelandicum A. Adams, Proc, ' Zool, Soc. 
(1853), p. 188. 

1913. Ethalia zelandica Hombroii and Jacquinot : Siiter, Man, 
N.Z MolU p. 170, pL 39, figs. 9, 9a. 

‘ Locality: Titiraiigi, a single fragment. 

Genus EsTEA lredale, 1915. 

Type: Bissoa zosterophila "Webster. 

Estea insnlana n. sp. (Fig. 115.) 

Shell minute, pnpoid, spire about three times as high as apei’ture. 
Protocol! ell conoid of two smooth whorls with a large nucleus. Post- 
embryonic whorls about 3|, slightly convex, flattened on upper half 
of each whorl ; body- whorl regularly curved not much inflated. 
Suture well marked, faintly bordered below. Surface smooth except 
i’or some weak, microscopic growth-lines. Aperture ovate, angled 
above. Outer lip sharp, thickened within, lightly sinuous. Peristome 
continuous, somewhat thin on parietal wall. 

Height 2.5 mm.; diameter 1.1 mm. 

Locality: Titirangi. 

Estea subtilicosta n. sp. (Fig. 116.) 

Shell minute, subulate spire about three times as high as aperture. 
Protoeonel! conoid, of one and a half smooth whorls with a large 
nucleus. Post-embryonic whorls slightly over 4, flattened, slightly 
convex below; body-whorl regularly curved, not increasing in 
diameter until the last quarter turn. Suture well marked. Surface 
crowded with fine regular, oblique axial threads. Aperture oval. 
Outer lip shari!, thickened within, lightly sinuous. Peristome con- 
tinuous, rather thick on inner side. 

Height 3.2 mm. ; diameter 1.2 mm. 

Locality : Titirangi. 

Genus Merelina Iredale, 1915. 

Type’: Rissoa cheilosioma Ten.-Woods. 
Merelina avita n. sp. (Fig. 111.) 

Shell minute, turriculate, imperforate. Spire about twice as high 
as aperture. "Whorls six, regularly increasing, biangulate, body-whorl 
occupying over one half the total height. Sculpture of two strong 
spir ah ridges, dividing the whorl into three equal parts, reticulated 
by 13 sharp axial ribs, the intersections slightly nodular. Body-whoii 
with three additional, sharp, spaced spirals not crossed by the axials. 
Aperture broadly pval, oblique; peristome thick, continuous. 

Height 3 mm.; diameter 1.3 mm. 

Flower-pot Harbour, Pitt Island. 

Bemarks : This species is closely related to Jf. lyalliwna SiitQT 
having the same arrangement of sculpture, but it differs in having 
a larger body-whorl and more rapidly tapering spire, also in lacking 
the double peristome. ‘ 
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Qenus Eissoina d'Orbigny, 1840. 

Type: E. mcfi d ’Orb. 

Eissoina chathamensis Hutton. 

1873. Eulima ohathamensis Hutton, Cat. Mar. Moll. N.Z.^ 
p. 23. 

Locality: Whenuataru Peninsula. 

Further specimens may Justify separation from R. chathamensis, 
but the single specimen collected shows no important difference from 
the Recent shell. 


Genus Ataxocerithium Tate, 1894. 

Type: Cerithium serotimim Adams, 
Ataxooerithium simplex n. sp. (Fig. 109.) 

Shell small, conic. Spire twice height of aperture, body-whoiT 
sharply angled' at periphery, base flat, contracting very quickly to 
short neck. Suture deep. Sculpture: first post-embryonic whorl 
with concave well spaced axial ribs, three spiral cords appear on 
second whorl, the lower two much stronger. These are^ crossed by 
strong straight axial ribs the Junctions being nodulous. . On later 
whorls the three spirals and the axials are of approximately equal 
strength so shell has regularly cancellate appearance. Axials number 
about 16 per whorl, interstices between spirals are narrower than 
cords. An additional w^'eak spiral appears Just below suture on last 
three whorls, and part of another is exposed in suture, but there are 
no secondaries in interspaces of primary spiral cords. Just below 
periphery, and emerging from suture is strong spiral cord and another 
is on base not far away from it. The upper rib marks termination 
of axial ribs but both are sinuous. Base and neck bear about six 
more very weak spirals. Aperture rhomboidal. ’ Columella sti’aight 
with weak fold bordering short canal which obliquely truncates it. 

Height 9.2'5 mm. : diameter 5.25 mm. 

Locality: Titirangi. 

This species closely resembles A. "pyramidaU Finlay, but it is 
slightly larger and has no secondary spirals in the interstices of the 
three primaries. 

Genus Notosinister Finlay, 1926. 

. Type: Triphora fascelina Suter. 

Notosinister insertus n, sp. (Fig. 108.) 

Shell small, subulate, sinistral. Protoconch damaged. Post- 
embryonic whorls five, outlines straight, body- whorl keeled, base 
rapidly contracting t^ short canal. Suture deep. Sculpture on first 
three whorls of two moniliform spirals with narrow interspace which 
on later whoi'ds becomes wider, interspace occupied by a narrow 
nioniliform thread w'hich towards aperture is aln^ost as large as the 
original two. On body-whorl are 19 axials which form beads on 
spirals; base with two strong spirals narrowly separated and not 
crossed by the axials. Aperture oval, oblique, produced into a short 
canal obliquely truncating the columella, which is smooth. 

lieight 3.5 mm. ; diameter 1.3 mm. ‘ 

Locality ; Flower-pot Plarbour, *Pitt Island. 7 
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Genus Turbitella Lamarck, 1799. 

Type: Turbo terebra Limie. 

Subgeiiiis Spirocolpus Finlay, 1926. 

Type: Tiirriiella ivaihao exists Marwick. 

Turritella solomoni n. sp. (Fig. 117.) 

Shell large, strong, broad, axhcal angle 25° j whorls only slightly 
more than half as high as broad. Suture deep. Sculpture of two 
very strong cinguli with a concave interspace. On early whorls both 
ciiiguli are rounded and of almost equal strengfli and there is a 
strong central spiral; later, the upper one becomes angled and not 
so strong as lower, and middle one disappears. The whole surface 
is covered with low, close spiral threads, one not far below suture 
being stronger than the others. Aperture subquadrate; outer lip 
with deep sinus, its apex slightly above median thread. 

Height (estimated) 55 mm.; diameter 15 mm. 

Localities : Whenuataru Peninsula (type); Flower-pot Harbour, 
Pitt Island.' 

The two strong cinguli give this shell some resemblance to T. 
ivaihaoensis Marw. and T. tophina Marw., but the apical angle is much 
wider, the spiral threads are wdder where developed, and the apertural 
sinus is not so deep. The species is dedicated to Mr. T. Solomon 'Hhe 
last of the Morioris. ’ ’ 


Genus Zegalerus Finlay, 1926. 

Type: Calypiraea tenuis Gray. 

Zegalerus crater Fifilay. 

• 1885. TrocJiita alia Hutton, Trans. N.Z. Inst.^ vol. 17, p. 329 
(not of Conrad). 

1893. Calypiraea Hutton, Macleay Mem. Vol., p. 62, pL 
7, fig. 59. 

1906. Calypiraea alia Hutton, Suter, Trans. N.Z, Inst,, vol. 
38, p. 326. 

1913. Calypiraea alia Hutton, Suter, Man, N.Z. Moll., p. 284, 
pi. 44, fig. 2. 

1926. Zegalerus crater Finlav, Trans. N.Z. Inst., vol. 57, p. 
392. 

Locality: Titirangi (common). 


Genus Cochlis Bolten, 179’8. 

Type: Goohlis albula Bolten. 

Cochlis notocemca* (PM^ 

1924. iYafica nofocenica Finlay, Trans. N.Z. lnsi., Yo\. 55, p. 
♦ 450, pi. 49, figs, 2a, b, c, d. 

Locality : ^^Tienuataru Peninsula, Pitt Island. 

A single specimen with a rather lower spire than usual in this 
species. 
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Cochlis 11 . sp. cf. australis (Hutton). 

1878. L^inatia atistralis Hutton, Journ. d. Conch., voL 26, p. 
23. 

1913. Natica australis Hutton: Suter, Man. N.Z. Moll., p, 289, 
pi. 15, fig. 16. ® 

1924. Natica maoria Finlay, Proc. Malao. Soc., vol. 16, p. 101. 

1924. Natica maoria Finlay: Marwick, Trans. N.Z. Inst., vol. 
55, p. 552, pL 55, figs,. 16, 18. 

Locality: Whenuataru Peninsula, Pitt Island. 

Two fragmentary Kspeciniens not good enough for description. 
These shells have a large nucleus like that of C. ausiralis and the 
umbilicus has no fiinicle, thus resembling some forms of that species. 

Cochlis pittensis n. sp. (Fig. 125.) 

Shell of moderate size, globose. Spire four-fifths height of aper- 
ture. Whorls 6 including protoconch which has small nucleus. Suture 
appressed. Surface smooth. Aperture bluntly ovate; outer lip 
straight, inclined 30° from vertical, slightly retracted to suture. 
Inner lip with thin callus on parietal wall. Umbilicus completely 
filled by large semicircular funicle. 

Height 17 mm. ; diameter 16 min. 

Localities : Flower-pot Harbour, Pitt Island (type) ; Whenuataru 
Peninsula. 

Kemarks: No New Zealand species has the umbilicus completely 
filled by the funicle, the Recent and Pliocene C. zelandica most nearly 
approaching this condition. 

Genus Globisinum Marwick, 1924. 

Type: Sigaretus drem 'Murdoch. 

Globisinum mucronatmn n. sp, (Fig. 121.) 

Shell globose, spire relatively prominent, about one-fourth height 
of aperture. Protoconch of about two and a half smooth whorls which 
stand well above the following whorls. Sculpture of some obsolete, 
waved lirae, mostly developed near the suture and on the base. 
Aperture large; outer lip antecurrent to suture. Inner margin 
sinuous. No. umbilicus. 

Height 14.5 mm. ; diameter 13.5 mm. 

Locality: Whenuataru Peninsula, Pitt Island. 

Closely related to G. wollastoni Finlay ( = undulatum Hutton) 
but easily distinguished by the much larger protoeoneh; also the 
sculpture is almost absent 

Genus Korovina Iredale, 1918. 

^ Type: Vaniko7'o wallacei Iredale. 

Korovina accelerans n. sp. (Fig. 122.) 

Shell small and fragile. Spire one-third height of aperture and 
canal. Protoconch bulbous, smooth of about one and a half turns with 
a large nucleus. Whorls a little over two, convex on the spire ; body- 
whorl greatly expanded. Suture impressed. Sculpture of sharp 
oblique axial ribs separated by wider interspaces, about 20 high ones 
on the penultimate whorl but a great many more finer ones on the 
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body-wliorl, of which only about the first fifth has the coarse sculpture. 
Aperture semilunar, entire. Outer lip slightly concave, inclined about 
45"^ from vertical. Umbilicus very wide, bounded by a well-defined 
ridge and with radiating costae which traverse the ridge obliquely 
but do ^Lot continue on to the body. 

Height 3.5 nun. ; diameter 3.5 mm. 

Locality: 'Whenuataru Peninsula, Pitt Island. 

Genus Trivia Broderip, 1837. 

Type: Cyprea monacha Da Costa ( == C. 
e^iropea Mont.). 

Trivia flora n. sp, (Pigs. 118, 119.) 

Shell small, ovate, inflated, dorsum smooth somewhat conoid, 
spire concealed, showing only a small tubercle-; sculpture of trans- 
verse sharp ridges with much wider concave, interstices, about 21 on 
the outer lip and 16 on the inner, die out almost as soon as they pass 
from the front of the shell. Only one rib, the 4th from top on outer 
lip fails to reach the aperture, w'hile the 8th from belo^v on the inner 
margin on inner hp does not reach the exterior; aperture narrow, 
widening slightly below, curved to the left above, outer lip rounded, 
expanded beyond the sides of the whorl and raised above the apex; 
columella slightly concave above, deeper belo^v, and expanded on the 
inner margin. 

Height 10 mm.; diameters, left to right, 7.3 mm., front to back 
6 mm. 

Locality: Flower-pot Harbour, Pitt Island. 

Eeinarks: Besemhles T, zealandica Kirk from the Pliocene of 
Hawke's Bay, but is not so attenuated anteriorly, and its dorsum is 
not so regularly rounded, being bluntly conoid. 

Genus Phalium Link, 1807. 

Type: Cassis glaiica Linne. 

Subgenus Kahna nov. 

(Prom Kahu the Polynesian discoverer of the Chatham Islands.) 

Type: Phalium skinneri Marwick. 

Shell subglobular, thick, sculpture of strong spiral and axial 
grooves dividing the surface of the body- whorl on a regularly 
chequered plan. Outer lip with a strong varix, regularly lirate 
within. Columella almost straight with six eqfial cords. Inner lip 
strongly lirate. 

Among the divisions of Phalium^ Kahua is perhaps most nearly 
related to Seymicas^s Morch,* type Buccinum sahuron Lamk. from 
which it differs in having strong axial sculpture and much stronger 
spiral sculpture. Also Kahua has many more folds o|i the columella 
and on the inner and outer lips; the canal is not so sharply twisted; 
and the anterior notch is shallower. 

Phalium ' (Kahua) (Pig. 132.) 

Shell thick and strong; spire less than one-third height of aper- 
ture. Protoconeh tectiform of about four smooth whorls with small 
nucleus. Post-embryonic whorls four, slightly convex on spire. 
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Suture impressed. Sculpture: first whorl with two obsolete cords 
towards top of whorl; second with an additional thread near suture, 
all crossed by strong growth lines, on later whorls many additional 
spirals appear but the three primaries can be traced on body though 
upper "s divided into 4, middle into 2, and lower into 2; interstices 
with additional threads (top one with 4, one stronger), below the tliird 
cingulum are 20 strong, broad spiral cords, with narrower interstices, 
some of the top ones being double. The spirals are regularly cancel- 
lated by strong bevelled ridges. Aperture deeply notched below; 
laseiole indistinctly spirally striated. Outer lip reflexed and much 
thickened to form strong varix, dentate within. Inner lip thickened, 
practically filling umbilicus but with no projecting platform; bearing 
about 16 waved threads of which 6 are on columella. ‘ 

Height 41 mm. ; diameter 31 mm. 

Locality : Wlienuataru Peninsula, Pitt Island. 

Genus Cirsotrema Morch, 1852. 

Type: Scalaria varicosa Lamk. 

Cirsotrema chathamense n, sp, (Pig. 120.) 

Shell of moderate size, turreted, imperforate, whorls eoiivex, body 
keeled. Suture deep. Sculpture of 16 rather sharp, strong axials 
with irregular edges, in interstices and on back of axials are 6 spiral 
threads with about 4 weaker threads in the wide interspaces, axials 
weakly crested below suture. Base keeled and with fine spirals in the 
rib-interstices. The anterior of the shell is broken, but there was 
apparently a strong basal fasciole. 

Height (estimated) 22 mm.; diameter 8.5 mm. 

Locality: Momoe-a-toa. 

Remarks : This species resembles C. zelehori in general appear- 
ance, but the spiral sculpture is much finer, C. lyraium has a shallower 
suture, and coarser sculpture. 

Cirsotrema {iarvulum u. sp. (Pig. 124.) 

Shell small turreted, imperforate, whorls strongly convex, body 
keeled. Suture deep. Sculpture of 22-24 narrow axials with rather 
wider interstices, in which appear 8 or 10 spiral threads, the axials 
generally have a spur shortly belo'w the suture, on the line of which 
proceeds a keel limiting the flat base on which the axials are weaker 
and spirals absent. Aperture circular, effuse on the columellar side 
and forming a small fasciole: basal margin straight, angled at junc- 
tion with columella. ‘ 

Height (estimated) 10 mm.; diameter 4 mm. 

Locality: Momoe-a-toa. 

Cirsotrema prbpelyratum n. sp, (Fig. 123.) 

Shell strong, imperforate, whorls convex, sutures moderately 
deep. Sculpture of 12 strong, high, roughly edged varices per whorl, 
narrower than the interstices and slightly crested below suture. Each 
whorl has about seven low primary spirals, the upper and lower two 
even weaker than the othei*s; the interspaces between spirals are 
broadly eoneave, so there is no dividing line between spiral and inter- 
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space. Tlie interspaces have generally four secondary spiral threads, 
the inner two being stronger than the outer ones which are sometimes 
absent. The spirals rise up to the top of the axial varices on their 
posterior side, hut on the crest and anterior side the axials are roughly 
lamellar. The spirals cross these lamellae and are marked By very 
weak spines. At the line of suture, the body-whorl has a strong keel, 
and the axials are expanded on crossing it. Aperture subcircular not 
effuse, but with a wide faseiole on the basal side, anterior outer margin 
straight, forming the flattened base. 

Height (estimated^ 3'5 mni. ; diameter 12 mm. 

Locality: Bryozoan limestone, Flower-pot. 

Closely resembling G. lyraiuin Zittel but distinguished by fewer 
and much less spiny axials, deeper suture, and much stronger basal 
keel. 


Subgenus Tioria nov. 

Type : CirsotreAua. youngi Marwick. 

Cirsotrema (Tioria) youngi n. sp. (Fig. 128.) 

Shell of moderate size, turreted; whorls convex with a strong 
shoulder. Suture deep. Sculpture of 24 narrow high erect axial ribs 
on the body-whorl of type, 21 on penultimate, 18 on penepenultimate. 
A paratype has 28 on body and 25 on penultimate whorl. The ribs 
have strong posterior spine, but otherwise, except at keel, are smooth. 
Between spire and suture rib is concave and as interspaces are narrow 
the shell appears to have prominent, concave, infrasutural shoulder. 
The body- whorl has well marked base formed by* forward overlapping 
of axial ribs, a weak bounding keel is present in interstices. Eib-inter- 
spaces and back of ribs both on the sides and base are crowded with 
fine regular spiral threads with linear interstices, becoming extremely 
fine posteriorly. Basal fascicle strong in youth, bounding a narrow 
umbilicus which is not present in adult. Aperture circular, entire, 
effuse posteriorly to form a spine, also diametrically opposite to form 
the basal faseiole. Basal outer margin is straight, bnt at its outer 
end is twisted in a peculiar manner so that the resulting rib is lapped 
over and flattened. 

Height (estimated) 25 mm.; diameter 13 mm. 

Biameter of a paratype 16 mm. 

Locality: Bryozoan limestone, Tioriori. 

This shell has no known close relatives, so the subgenus Tioria 
has been set up for it. Tioria is characterized by the peculiarly 
turned-over basal ribs, by the absence of strong spirals on the body 
which is ahnost regularly convex except that the shoulder is gre^p^tly 
emphasised by a strong spine on each rib. A keel is formed by the 
over folding of the ribs on the base, but neither it nor the shoulder 
is defined by a cord. 

Genus Odostomi.4. Fleming, 1813. 

Type: Tiirlo plicatics Montagu. 

Odostomia pittensis n. sp. (Fig. 126.) 

Shell small ovato-conie. Protoconch involute. "VYhorls five, out- 
line straight on spire; body-whorl forming two-thirds total height, 
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periphery obscurely angled, base convex. Suture deeply impressed, 
bordered below. Sculpture: only a projecting thread bordering the 
suture, otherwise there are no spirals to be seen even under a micro- 
scope. Somewhat regular growth-stages are plainly marked giving 
the appearance of obsolete ribbing. Columella with one strong fold 
behind which is an extremely narrow umbilicus. 

Height 6 mm. ; diameter 2.5 imn. 

Locality: Whenuataru Peninsula. 

Probably directly ancestral to 0. stygia Suter from which it dif- 
fers in having straight-sided spire whorls, and no spirals on the 
surface except the sutural border. 


Genus Austromitra Finlay, 1926. 

Type: Colunihella nibigmosa Hutton. 

Austromitra plicif era n. sp. (Fig. 129.) 

Shell small, fusiform; spire gradate. Protoconch slightly bul- 
bous of two smooth relatively large whorls. Post-embryonic whorls 
four, with well defined almost horizontal shoulder, body whorl con- 
tracting rather slowly to the short neck which has no fasciole. 
Sculpture of 25 to 30 low, rounded axial ribs per whorl, the ribs do 
not reach across shoulder and on later whorls scarcely as far as 
anterior suture ; traces of obsolete spiral cords visible. Aperture long 
and rather narrow, contracting gradually above not notched below. 
Outer lip thin, simple, lightly ascending. Columella straight, with 
three strong folds. 

Height 10 mm.; diameter 5.5 mm. 

Locality; Whenuataru Peninsula. 


Genus Austrosipho Cossmann, 1906. 

Type: Fusus rohlini Tenison Woods. 
Subgenus Verconella Iredale, 1914. 

Type: Fusus dilatatus Quoy and Gaimard. 

Austrosipho (Verconella) asper n. sp. (Fig. 131.) 

Shell large, fusiform, spire less than aperture and canal. Proto- 
eoiich of three smooth globose whorls with a rather small nucleus, 
Fost-embrymiie whorls with a high, slightly concave, fairly broad 
shoulder. Seulpture of 10 strong, rounded axial ribs persisting from 
suture to snture, but slightly weaker on the concave shoulder ; axiaLs 
crossed on upper whorls by five strong close spiral cords on sides and 
two strong, then five weaker spirals on shoulder, these increase later 
to seven, three, and six respectively, and the interspaces between 
strong threads are each filled by one weaker secondary spiral. 

Height 140 mm. ; diameter 65 mm. (both estimated) . 

Localities : Flower-pot Harbour, Pitt Island ; A¥henuatarii Penin- 

snla. 

The axial sculpture is so much stronger than that of A. 
(Philippi) that the species ought to be easily recDgnized. 
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(lemis Ellicea Finlay, 1928. 

Type: Siphonalia 07'hiia Sutev. 

Subgeiius patella nov. 

Type ; Pittella valida Marwick, 

Sliell fusiform, thick and strong with concave shoulder. Proto- 
conch tectiform, of two smooth whorls with rather large nucleus. 
Sculpture of rounded axial ribs crossed by strong, spaced spiral cords. 
Aperture broadly oval, w’^ell channelled above, produced below into a 
long, oblique scarcely twisted canal not notched at the end. Outer 
lip thick and lightly ^sinused at shoeilder, thin and crenulated below, 
lirate within. Inner lip thin above, not conceahng spirals which 
enter aperture, bearing several denticles below and a well marked 
one above. 

Ellicea valida differs from ETorhita especially in its strong axial 
ribs and concave shoulder. The aperture is much wider posteriorly, 
because of the shoulder, and there is a strong, entering, spiral cord 
on the parietal wall. 

Ellicea (Pittella) valida n. sp. (Pig. 130.) 

Sculpture of about 14 strong, somewhat narrowly-rounded axial 
ribs, weak or absent on the shoulder and not advancing far down the 
body-whorl. These are crossed by strong spiral cords with wider, 
flat interspaces, 3 on first whorls, 4 to 5 on penultimate, 12 on body 
and about 8 finer ones anteriorly on neck. An additional spiral 
traverses, the middle of the shoulder, very weak at first but fairly 
strong on the body. The whole surface is covered with strong, dense 
growth-lines. 

Height 37 man. ; diameter 21 mm. 

Locality: Whenuataru Peninsula, Pitt Island. 


Genus Co*minella Gray, 1850. 

Type: Buccinum iesiudmeum Quoy and 
Gaimard. 

Subgenus Eucommia Finlay, 1926. 

Type: Bxiccimiyn nassoidss Keeve. 

Cominella (Eucominia) bauckei n. sp, (Pig. 133.) 

Shell strong, spire somewhat higher than aperture. Protoconch 
large, tectiform, of 3 smooth whorls with small nucleus. Post- 
embryonic whorls nearly 6, early ones strongly shouldered, but later 
ones only weakly so. Suture undulating, very little impressed. 
Sculpture of strong axial ribs with fairly wide interstices, 10 on early 
whorls increasing to 14 on body of type but becoming obsolete on a 
paratype. Eibs persist from suture to suture but die out quickly 
on base, they are crossed by spaced, obsolete threads, 4 or 5 on spire- 
whorls, too weak to be counted on body. Outer lip thin, smooth. 
Inner hp fairly thick, forming well defined pad, Fasciole well 
defined, obseurely spirally striated. 

Height 32 mm. ; diameter 15 mm. 

Locality: Whenuataru Peninsula, Pitt Island. 

There is a well-defined fold at the base of the columella in young 
stages, but in the adult it is eoncealed by the thick inner lip. 0. 
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hduohoi is directly ancestral to and not far removed from C. elegantida ■ 
Finlay from the Uj)per Pliocene of Gastleeliffi. 

This species is dedicated to Mr. William Baneke, a former resi- 
dent 'of the Cliathams, who was niueh interested in and had a wide 
knowledge of the geologic structnre of the Islands. 

Oominella (Eucominia) ellisoni n. sp. (Pig. 140.) 

Shell larj|e, fusiform, solid, apex acute, almost or quite equal to 
aperture in height. Protoconch obtusely teetiform, of about 3 smooth 
whorls. Post-embryonic whorls six, obliquely angled slightly above 
middle body-whorl plump, occupying two-tSirds of total height, 
regularly contracting to the short, strongly-fascioled neck. Suture 
impressed, undulating. Sculpture : a broad cingulum borders the 
suture below, and occupies a large part of the sloping, slightly con- 
cave shoulder ; the angle of this shoulder is formed by another cingu- 
lum which together with that bordering the suture is divided into 
blunt knobs by low broad axials with narrow interspaces, about 16 
per wliork There are broad weak spiral cords, about 6 from shoulder- 
angle to suture below, and 20 on hudy, with 3 or 4 fine cor&s in the 
wide interstices, these fine cords appear on the shoulder but not the 
fascicle and are crossed by nnmerous irregular growth-lines. Aperture 
oval, channelled above with a short, twisted, widely-open canal 
obliquely truncating the columella, and very deeply notched. Outer 
lip thill, slightly sinused at the shoulder and broadly convex below, 
sometimes weakly erenate, and often with spaced lirae within. Colu- 
mella slightly concave, obliquely truncated below. Inner lip with 
a thick callus crossing the fascicle and produced to the anterior of 
the shell in an acute angle. 

Height 60 mm. ; diameter 31 mm. 

Locality: Titirangi. 

Eemarks : Belated to 0. nassoides (Eeeve), but with much less 
developed axial sculpture. 


Genus Zkatrophon Finlay, 1926. 

Type : Fusus ambiguus Philippi. 

Zeatrophon lassus n. sp. (Pig. 143.) 

Shell small, fusiform, spire about equal to aperture and canal. 
Whorls six remaining, biangulate, with a sloping slightly convex 
shoulder; body-whorl somewhat inflated, contracted quickly on base. ’ 
Sculpture of about 16 sharp axials per whorl, with wide interspaces, 
some are closed in front but others have a free edge. The axials are 
crossed by two spiral cords forming a eancellate sculpture, intersec- 
tions being nodulous. Body-whorl with three additional strong spiral 
cords on base, and seven weaker ones on neck. Aperture oval, pro- 
duced below into a long, twisted canal not notched at end but strongly 
recurved. The neck bears a spiny fasciole caused by periodic changes 
in this curvature at end of ’Canal. 

Height 12.5 mm. ; diameter 5.5 mm. 

Locality’': Whenuataim Peninsula, Pitt Island. 

Very like .Z. lonnetti (Cossinann) but with much weaker sculp- 
ture and a sloping shoulder which gives the whorls a convex shape. 
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Zeatrophon mutabilis ii. sp. (Figs. 145, 146, 148.) 

Shell large, strong, fusiform. Spire® conic about half height of 
aperture. Whorls about 5, generally convex; body-whorl much 
inflated occupying five-sixths of total height, base contracting to form 
a short twisted canal with a raised rounded ridge forming a fasciole. 
Suture plain. Sculpture generally of obscure broad spiral cords with 
narrow interstices, about 6 on the penultimate whorl and 20 on the 
body. This is the general type, but it grades into a shell with strong 
spirals, two on first whorls the upper marking a strong shoulder, 
others appear in interstices later, on spire-whorls these are crossed 
by sharp lamellate axials 12 or 13 per whorl, hut there are never 
axials on the body. Aperture broadly ovate, produced below into an 
oblique, twisted canal truncating the columella and not notched at 
base. Outer lip straight, sharp, thickened and often lyrate within, 
antecurrent. to suture, scarcely contracted to canal. Columella 
slightly eoneave, obliquely truncated below. Inner lip with thin 
callus sometimes with narrow chink between it and bounding ridge of 
fasciole. 

Height 39 mm. ; diameter 27 mm. 

Locality : Titirangi. 

This shell is closely related to Z. amhiguns ; in fact young speci- 
mens can sometimes scarcely be distinguished. The canal of adult 
Z. nvutahilis is always much shorter, the hody-whorls more inflated, 
the axial sculpture is generally poorly developed. 

Genus Zbmitrella Finlay, 1926. 

Type: Lachesis sulcata Hutton. 

Zemitrella choava (Reeve). 

1859. Columhella choava Reeve, Conch. Ic. 11, pi. 37, fig. 239. 

1913. MifreUa choava Reeve: Suter, Man. N,Z. Moll., p. 431, 
pi. 19, fig. 13. 

Locality: Titirangi, a single specimen, doubtfully identified. 

Genus Wathaoia Marwick, 1926. 

Type: Waihaoia alkini Marwick. 

Subgenus Pachyynelon j^Iarwick, 1926. 

Type : Waihaoia ^nurdochi Marwick. 

Waihaoia (Pachymelon) renwicki ii. sp. (Fig. 147.), 

Shell fairly large, thick, bieonic. Spire about two-thirds aper- 
ture. Protoconeh large, smooth, scaphelloid, of three whorls with a 
bluntly pointed apex. AYhorls about five, almost flat-sided on spire, 
body-whorh regularly inflated ; fasciole scarcely interrupting the 
regular curve of the shell. Sculpture , of about 16 low narrow axial 
ribs with wide, concave interstices, these axials are developed onl}^ 
on spire- whorls, are obsolete on penultimate whorl and absent from 
body. Aperture with a shallow anterior notch. Outer lip straight, 
slightly ascending, rounded not expanded. Columella with four 
strong, well spaced plaits. 

H (est.) ; diameter 30 mm. 

Localities: A¥henuataru Peninsula; Flower-pot Harbour. 

Distinguished from the New Zealand species of Pachymelon by 
the relatively high spire. 
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Clenus B.^kYSP^RA Fisciiei^ .1883. 

Type: Ancillarict ausiralis Sowerby. 

Baryspira ii. sp. 

A small incomplete specimen 11.5 mm. long' resembling a young 
B. nmcronata (Sowerby). Tlie protocoiicli projects clear of the apical 
callus, and the spiral depressed area below the smooth area is rela- 
tively wider than in B. nmcronata. 

Locality : AYhenuataru Peninsula, Pitt Island. 

Genus Marginella Lamarck, 1801. 

Type : Voluta glabella Liiine, 

Marginella coxi n. sp. (Pig. 134.) 

Shell very small, oval, inflated. Spire low. Suture plainly 
marked by shallow depression. Spire-whorls slightly convex, body- 
whoii regularly convex, the base curved right to the anterior end. 
Surface smooth and polished. Aperture curving over above, bordered^ 
below. Outer lip thickened, but not ascending above penultimate' 
whorl, practically smooth within, the merest traces of denticiilation 
seen under a good lens and in favourable light. Columella with 4 
strong plaits, the lower two stronger than the upper ones. 

Height 4.5 mm. ; diameter 3.2 mm. 

Locality: Whenuatarn Peninsula, Pitt Island. 

Close to M. liarrisi Cossman from the Lower Miocene of Awamoa 
but differing in its greater convexity. M. Juirrisi is relatively more 
produced anteriorly so that there is a flattening of the body whorl. 
Although the greater part of the miiciue type is decorticated,, frag- 
ments of the surface show a better defined suture than M. Jiarrisi. 

Marginella floralis n. sp. (Fig. 135.) 

Shell small, volutiform, solid. Surface smooth. Spire conical; 
protoconeh obtuse ; whorls about 4, convex on spire, body-whorl with 
a sloping broadly-rounded shoulder slightly convex below. Aperture 
wider below not notched anteriorly. Outer lip thickened only slightly 
ascending on to penultimate whorl, smooth wnthin. Columella cal- 
loused, with four strong plaits the posterior one almost transverse, 
the rest oblicpie. 

Height 7.5 mm, ; diameter 5 mm. 

Locality: Flower-pot Harbour, Pitt Island. 

Genus Zemacies Finlay, 1926. 

Type: Zemacies elatior Finlay. 

Zeinaoies prendrevillei n. sp. (Fig. 141.) 

Shell large, narrowly fusiform, strong. Suture with broad low 
border below. Sculpture of about 20 short oblique eostae developed 
only on the rounded shoulder-angle - whole surface CDvered by fine, 
close spiral lines. Apertoe long, sides subparallel, no anterior iioteh. 
Outer lip thin, with a deep, narrowly-rounded sinus its apex about 
middle of shoulder ; below shoulder lip is strongly convex but con- 
tracts again to the widely-open canal. Inner lip smooth with a 
moderate callus. 
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Heiglit (c-aiciilated) 95 nini. ; diameter 27 mm. 

Locality: Tnffs, Flower-pot Harbour, Pitt Island. 

Sliells belonging to Zemacies occur in New Zealand from tbe 
Hampden beds {S%7xula marginalis Marshall) as high as the Mokau 
beds, Le., from Eocene to Miocene. 


Grenus Mitrithara Hedley, 1922, 

Type; Goluml)eUa alha Petterd. 

Mitrithara granum n. sp. (Pig. 138.) 

Shell small, biconical; spire conical about two-thirds aperture. 
Proto eoneh of two whorls, the nucleus bulbous and the second one 
increasing in size. Whorls nearly four slightly convex’ on spire, body- 
whorl regularly curved. Suture wnll marked, bordered below. Sculp- 
ture of about 20 low axial ribs loer wdiorl with wider interstices. The 
ribs extend from suture to suture but are obsolete on body-whorl and 
do not cross base, Spire-whoils with about 6 weak spiral cords, the 
upper two close together and bordering suture, below" is a wide concave 
space, then a fairly strong cord; betw^een this and lower snture are 
three very w"eak threads. Wlief e the tipper three spirals cross the ribs 
they are slightly nodulous. Body-whoii with about 18 additional 
spiral threads, obsolete on the most expanded part of whorl but 
become stronger on base; interstices slightly wider. Also an addi- 
tional thread on shoulder. Aperture not notched below". Outer lip 
thin with an extremely shallow sinus above. C’olumella with two 
strong oblique folds, considerably shorter than outer lip. 

Height 8.3 mm.; diameter 4 mm. 

Locality : Whenuataru Peninsula- 

Genus Inquisitor Hedley, 1918. 

Type; Plemxtoma sterrha Watson. 

Inquisitor acutus n. sp. (Fig. 142.) 

Shell small ; spire acute, nearly twice as high as aperture. Suture 
plain. Protoconeh of about 2-| smooth whorls, top one bnlbous. Post- 
einbryoiiie whorls 6 angled below middle on early ones but at middle 
on later ones; shoulder steeply inclined except in youth. Sculpture 
of short, curved, axial ribs 14 per whorl, slighty tubercular on 
shoulder-angle of body, but rather sharply" raised on early whorls ; no 
spirals. Aperture angled above, produced below into short, broad 
canal not notched at base. Outer lip thin with broadly rounded sinus 
stretching from suture to shoulder-angle. Inner lip thin. 

Height 12.5 mm.; diameter 4 mm. 

Locality: Wliennataru Peninsula^ Pitt Island. 

This shell is closely related to Drillia costifer Suter w"hich is 
doubtfully separable from Mangilia p7xecoplimoide>s Suter. The 
Chatham Island species has an extra whorl to J:he protoconch, no 
spirals are to be seen, and the number of w"horls is greater. 
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•Genus GItraleus Heclley, .1918. 

Type : MangeMa picta Adams and Angus. 

G-uraleus lineatus n. sp. (Fig. 139.) 

Sliell very small, broadly fusiform, spire equabin height to aper- 
ture and canal. 'Whorls 2 besides protoconcli, angled about middle on 
spire, base gradually contraeting ta very short canal. ProtocoiiGli 
large, tectiform, of 34 whorls, ornamented by 4-5 spiral threads 
crossed by axials of equal strength. Sculpture consisting of 11 strong- 
curved axial ribs passing from suture to suture but soon dying out on 
base, these are caussed by fine ver3--widely-spaeed spiral threads about 
5 on spire whorls, 12-15 on body, the interspaces of all except a few 
on the. neck with 4 or 5 microscopic threadlets trellised by equally 
fine growth-lines ; aperture long, sides snbparallel, produced into k 
short not contracted anterior canal not notched at base : outer lip 
thin, with semicircular notch extending from shoulder-angle to suture, 
convex below shoulder, columella straight and smooth. 

Height 4.5 mm. ; diameter 2.5 mm. 

Locality: Flower-pot, Pitt Island. 

Genus Liracraea Odhiier, 1924. 

Type : Clatliiirella epentronia Murdoch. 

Liracraea titirangiensis n. sp. (Fig. 137.) 

Shell small, fusiform; spire equal in height to aperture and eaiial. 
Whorls five, conveix, bod}" fairly rapidly contracting to short straight 
neck. Protocoiieh of two whorls with a smooth tilted nucleus, the 
last whorl with three strong smooth spiral cords with interstices 
equally wide', sharply marked from the conch- whorls. Surface ean- 
cellate, with two strong spiral cords and a weaker one in the inter- 
stices, crossed by about 13 spaced axial ribs, body-whorl with five 
strong spirals with a weaker secondarv and two still weaker tertiaries 
ih the interstices, six ,or seven spirals anterior to these. Aperture® 
pyriform, angled above, produced below into a short widely open canal, 
truncated at base. Outer lip thin, with a wide shallow^ notch adjoin- 
ing suture. Columella smooth, straight. 

Height 4.2 mm. ; diameter 2 mm. 

Locality : Titirangi. 

Remarks : Closely related to JD. epentroma Murdoch. The spirals 
do not start until after the nucleus of the protoeoneh and the spire 
is not so high. 

Genus Phenato:ma Finlay, 1924. 

Type: Pleurotoma nome-zelandiae Reeve. 

Phenatoma decessor n. sp. (Pig. 144.) 

This species is a direct ancestor of P. ^wvaezelandiae 
which it resembles strongly in shape and ornamentation, but differs 
in having only 8 instead of 10 primary spirals below the shoulder on 
the body-whorl. The only protoconch observed shows no axial ribs 
such as appear on the last part of the protoconch of P. novaBzelandiae, 
and there is scarcely any development of the secondary threads so 
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coinnion in the Eecent shell. The shoulder has a nioniliform spiral 
thread bordering the suture, another about the middle and a single 
weak one between. In a P. novaezelandiae of the same size this last 
thread is represented by three separate ones. 

Height IT nun. ; diameter 6 mm. 

Localities : 'Wlieiiuataru Peninsula, Pitt Island ; Flower-pot Har- 
bour, Pitt Island. 


Genus Eetusa Brown, 1827. 

Type: Foh/fa Kanmacher. 

Retiisa pressa n. sp. (Fig. 136.) 

Shell minute, sub cylindrical, relatively short and wide. Siuiiinit 
concave, with nucleus projecting above level of rim. No sculpture. 
Coluineila with a low wide fold. 

Height 2.5 imn. ; diameter 1.5 mm. 

Locality: Whenuataru Peninsula. 

Resembling R. cluirloUae (Suter), but easily distinguished by 
its relatively inneh greater width. 
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Figs. 1, A.— Barl)atia {Acar} whanguensis n. sp., holotype x 4, p. 440. 

Figs. 2, 3.— iPugilarca) l)arneaformis n. subgen,, n. sp., liolotype 
X 1, p. 441* 

Figs. 5, — -Area pittensis n. sp., holotype x 1, p. 440. 

Pigs, 7, 10.— -ffij/ci/mem Jmnti n. sp., holotype x 1, p. 442. 

Pigs. 8, 9. — Pe7rie7'ma ovata n. sp., holotype x 10, p. 444. 

Figs. 11, 12. — Limopsis mvaXida n. sp., holotype x 21, p. 443, 

Pig. 13 . — Pectipecten allani n. gen., n, sp., holotype x 1, p. 459. 
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14 —ASerripecten tioHorie^is^s n. gen., n. sp., laolotype x 1, p. 458. 
Fig. 15. — Mytilus {Aulacomya) n. sp., tolotype x 2, p. 444, 

Fig, l%.Sectipecten toaensis n. gen., n. sp., liolotype x 1, p. 459. 

Pjg. 17 .—Ghlamys viercuria n. sp., holotype x 2, p. 457. 

Figs. 18, 1 B.~-C 7 ilamys chatJiam^ensis (Hutton), neotype .x 1, p. 456. 
Fm. 2{).'-~Monia f'lirciUa n. sp., holotype x li, p. 444. 

Fig*. 21.—Sectipect€n allani n. sp., holotype x 1, p. 459. 
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Figs. 33, 34.— Jyimea chathamensis n. sp., holotype x 2^, p. 461. 


Fig. Z^^—Lhnatula morioria n. sp., holotype x 1, p. 461. 


^GS, 36, 37.— Ctenoid^.? natifragus u. sp., holotype x 1, p. 461. 

Pig. 38.— Lima vasu n, sp., holotype x 1, p. 460. 

Figs. SS, - 40 — Neoffaimardia elegantula n. sp., holotype x 10, p. 463. 
Pig, 41.— Ostrea cannowi n. sp., holotype x p. 462, 
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Pigs. 66, 71. — D'OSinia {KereicOcliathamensis n. sp., liolotype x 1, p. 469 
(Kereia) chatJiamensis n. sp., paratype x 1, p. 469. 
Pigs. QS. —My Hit ella pingiiis n. sp., Rolotype x 8, p. i67. 

Pig. 7().—MyUiteTla pmguis n. sp., parat 3 rpe x 8, p. 467. 

Pigs. 72, 7 S.—Tawer a marthae n. sp., iiolotype x 1, p. 471, 

Figs. 73, 74. — Bassinaria macchirgi n. gen,, n. sp,, holotype x. 1, p. 470. 
l^iG. l^.—Taioera martJiae n. sp., paratype x 1, p. 471. . 
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Pig. 84 . — Leptoniya concmtrica n. sp., holotype x 2, p. 468. 

Pig. 85. — Nem>ocanlium driver sxim n. sp., holotype x 1, p. 472, 

Pigs. 86, 87, 88 .-— tarda (Hutton), little curved specimen z 1, p. 462. 
Pigs. 89, 9D, dl.~Notostrea tarda (Hutton), well curved speciinen X 1, p. 462. 
Pig. ^Z.—'Notostrea tarda (Hutton), thick specimen x 1. 

Pig. 93.— A^otostrea tarda (Hutton), posteriorly elongated spec, x 1. 

Pigs. 94, 95, 96 . — Notostrea tarWa (Hutton), front, side and hack views of 
right valve- of spec, of fig. 93, x 1. 




Figs. 97, 98. — Atalacmm elata n. sp., holotype x 4, p. 473, 

Fig. 99. — Margarella runcinata n, sp., holotype x 2.5, p. 475. 

Fig. 100. — Eyfiarginulu pittensis n. sp., holotype x 2.5, p. 473. 

Fig. 101 . ■ — Tugalia wrdnea n. sp., holotype x 1.25, p. 474. 

Figs. 102, 103. — ZeminoUa lenis u, sp., holotype x 5.5, p. 476. 

Fig. 104.™Fmarpmtf7rr n. sp., holotype x 2.5, p. 474. 

Fig. 105,^ — Mmirea JinUigi n. sp., holotype x 1.75, p, 476. 

Fig. lOQ.—ArgaUsta arta n. sp., holotype x 8.5, p. 477. 

Em. Wl.'—Argalista effiisa n. sp., holotype x 8,5, p. 476. 

Fig. 108. — Notosinister insertus n. sp., holotype x 6, p. 479. 

Fig. lQd.-~Ata:voceritJmmi sMnplex n, sp., holotype x 2,5, p. 479. 
Ems.lM/lM.—FePotroc’husallam n. sp., holotype x .85, p. 474. 

Fig. 111. — •Merelma amta n. sp., holotype x 8.5, p. 478. 

Figs. ll2y llZ.-~Rangwiatu pervia n. gen., n.. sp„ holotype x 8.5, p. 477. 
Fig. 115.~^steG insuUma n. sp., holotype x 8.5, p. 478. 

Fig. 116.— Fsieci n^ sp., holotype x 8.5, p. 478. 
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Fig. 117. — Turritella (Bpirocolpus) solonwni n. liolotype x .85, p. 480. 
Figs. 118, 119.“~^Trii7ia flora n. sp., holotype x 2.5, p. 482. 

Fig. 120.— Cir6‘o^rema chatnamense n. sp., holotype x 2, p. 483, 

Fig. 121.--OloMsinum mticromtnm n. sp., holotype x .85, p. 481. 

Fig. 122. — Koroviina acceleram n. sp., holotype x 8.5, p. 481. 

Fig. 12S. --Glrsotrema propelyratinn n. sp., holotype x .85, p. 483. 

Fig. 124, — Cirsotrema parvuHm n. sp., holotype x 2.5, p. 483. 

Pig. 125.— pittensis n, sp., holotype x .85, p, 481. 

Pig. 126.— 0^!‘G.9/omia holotype x 6, p. 484. 

Fig. 127. ----rinperator antHropopPagtis *n. sp., 'holotype x .85, p. 477. 

Pig. 128.— Cir.'fo^rGma (Tioria) yotmgi n. subgen., n. sp., holotype x 1.25, p. 

' 484. ‘ ■ ■ 

Pig. 129.— A//GS'tfomiira pZic n. sp., holotype x 2.5, p. 485. 

Pig. 130.^i?^HceG (Pittela) valida n. subgen., n. sp., holotype x .85, p. 486. 
Fig. 131.— (ym^coneUa) asper n. sp., holotype x .85, p. 485. 

Pig, 132.— (Kahna) A^iteinnert n. subgen., n. sp., holotype x .85, p. 482. 
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Fig. 13S.^ — Cominella (Eucominia) 'bauckei n, sp., liolotype x .85, p. 486 
j^'iG. 134. — MargineMa coxi n, sp., liolotype x 4.25, p. 489. 

Fig. 135,-™M cirpmeHa floralis n. sp., liolotype x 4.25, p. 489. 

Fig. 136. — ReMsa pressa ii. sp., liolotype x 6.5, p. 492. 

Fig. IZl.—Liracraea n. sp., liolotype x 6.5, p. 491. 

Fig. 138. — Mitrithara granum n. sp., holotype x 4.25, p. 490. 

Fig. 139.— G^jrraZews lineatiis n. sp., liolotype x 6, p. 491. 

Fig. 140.- — Cominella {Eucominia) ellisoni n. sp., liolotype x .85, p. 487 
Fig. 141.— prenclrevillei n. sp., liolotype x .85, p. 489. 

Fig. 142.— -Ingtiisitor acHJw^ n. sp., liolotype x 1.6, p. 490. 

Wm. liZ.—Zeatroplion n. sp., hglotype x 1.6, p. 487. 

Fig. 144.— P/ienatow?,a decessor n. sp., liolotype x 1.6, p. 491. 

Figs. 145, liQ.~~~Zeatrophon mutabilis n. sp.,’paratypes x .85, p. 488. 

Fig. 147. — -WaiJiaoia {Pacfigmelon) renwicJci n. sp., liolotype x .85, p. 488. 
Fig. 148- — Zeatroplion 7mttal>ilis n. sp., liolotype x .85, p. 488. 
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The Wearing of Beach Gravels. 

By P. Marshall, M.A,, D.Sc., F.E.O.S., F.N.Z. Inst., 

Hector and Hutton Medallist, N.Z. Institute. 

lllead before the Wellmgton Philosophical Institute, 11th Qctol)er, 1911 ; 
leceived hy Pditor, 11th Decemher, 1921; issued separately, 

19th March, 1928.] i 

Ik text books on Geology, tlie Avork of Danbree on the abrasion of 
gravels is still extensively quoted, though his Avork Avas done in 1879. 
In his expeiinients he generally einioloyed angular fragments of 
rock, though occli^ionally rounded pebbles Avere used. He stated 
that the principal produet of the action Ava,s mud, thougli a notable 
quantity of sand Avas also produced: — 

Le principal produit de raetioii niutuelle des frag- 
ments de roclie solide qui s^usent dans le sein des eaux n’est 
l)as du sable coinme on Ta souvent pretendu, mais du liinon. 

Outre le iirnon, ii se produit encore dans la tritura- 
tion des roelies quartzeuses du sable proprenieiit dit ..... 
leur diam^tre nhitteint pas un quart de millimetre. {Etudes 
SyntJietiques de Geologie expcrimentdlej xol. 1, p. 251 et seq. 
Daubree, Paris, 1879.) 

WentAVorth more recently studied the effect of abrasion on the 
shape of pebbles and, in particular, estimated the rate at Avdiieli they 
became rounded. The latest author, Barrell, has emphasized the fact 
that practically no sand is produced by this action, but he does not. 
describe any detailed experiments in support of the statement. 

The experiments described in this paper Avere made Avith natural 
Avell-Avorn shingle from the beach at Napier, NeAV Zealand. This 
beach is exposed to the prevailing ocean SAvell from the south-east 
and the graAud is constantly moved along the beach. The material 
of the gravel is a hard greywacke rock which is extremely uniform 
in nature and composition. In each test the gravel was carefully 
graded in order to find hoAv the materials of different sizes Avere 
affected by the treatment. The avci^age resistance of greyAvaeke rock 
is indicated hy its response to the standard tests for roadmaldng 
materials. In tlujse standard tests, its toughness variesi from 20 to 
30, the French co-efficient 10 to 15 and the hardnessj 19. 

In making his tests Daubree used a rotating cylinder to produce 
a sliding movement for the materials employed. There Avas also 

provision for a fall of about 6 inches every half revolution. The 

iiiovemeiit amounted to 160 feet per minute. Wentworth 

used rotation only, and the ijebbles travelled 150 feet 
per minute. The experiments recorded in this paper were 
eondueted Avith a Deval Machine. The iron eyelmders in 

AAhich the eharges of gravel (always 5,000gm. in weight) 
Avere enclosed are 34 cm. long and 20 cm. diameter and 
inclined at an angle of 30 degreesbto a horizontal axis of revobition. 
They were rotated at an average rate of 38 revolutions per minute, 
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and with each charge of gravel two litres of fresh water were added. 
The pebbles had a fall of several inches eveiy half revolntioii or 76 
times per mimite, and slid for a distance of about 65 feet every 
minute. This gives a motion which approximates to one mile per 
hour. It is thought that this is generally similar to the movement of 
pebbles on a beach, though on the New Zealand beaches ocean waves 
reach the strand to the number of 10 to 15 per iiiiiiiite. The move- 
ment due to each w^ave is far greater than that in the Deval j\Iachiiiej 
and the pebbles, are moved over the floor of the same greywmchi 
material instead of that of an iron cylinder. 

The greywaeke rock is rather fine grained. The 'component 
grains are onh’’ oecasionaHy aa large as 0,4 mm. in diameter. The 
average is probably about 0.2 mm. After the peblfies had been 
treated in the Deval Machine, it was found that the component sand 
grains of the greywaeke were Avorn on the surface l)ut were seldom 
knocked out of the parent rock. 

Daubree states that when rounded pebbles of granite AA'ere used 
in his experiments the loss amounted to 0.25 to 1.0% for 15 miles 
of travel; equivalent to 0.4 to 1.6% of .loss for 24 miles of travel. 

The greywaeke used in the present experiments lost about 1.6% 
in 24 hours. Daubree did not grade the materials he used and gives 
no quantitative statements of his results. 


Anm^siON. 

The first tests were made ‘with two typical samples from the 
Napier beach, each 5000gm. in Aveight and before treatment they 
were divided into the folloAving grades: — 

2" to U" 50.8 to 


1 " 

r 

r 


to 

to 

to 

to 

to 


r 


After the samples had 


38.1 to 
25.4 to 
19.0 to 
12.7 to 
6.3 to 

been treated 


38.1mm. 

25.4 mm. 

19.0 mm, 

12.7 mm. 

6.3 mm. 

3.4 mm. 

for 24 hours, they were 


Avaslied, regraded, and the weight of the material of each grade was 
recorded. This in the case of sample A Avas repeated 15 times. After 
the first period the loss was found to be 193.5 gm. This loss con- 
sisted of fine grained material Avhich floated oft AAdien th© gravels 
were AA^ashed- An examjination of the floated substance showed that 
it contained only 0.01% of substance coarser than 0.07 mm. in 
diameter. When the Aveights of the different grades of the sample 
were senitinized, it Avas found that one-third of the loss (67 gm.! 
Avas derived from the grade of mateiual finer than (6.3 mm). 
Contrary to expectations, no sand was formed. The material graded 
betAAmeii one-tenth and one-twentieth of an inch ^2.0 to 1.18 mm) 
weighed only 11.2 gm. In order to test this still further in the 
grading suhsequent to 48 hours, the finer material was separated into 
The, f olio Aving. grades:— . ' '■ 

1/8"' to 1/10" . 3.4 to 2.0 mm. 

1/10" to 1/20" 2.0 to 1.18mm. 



Wearing 0 509 

Sample A—TMe 1. 

After 168 hours, the weight of material smaller than one- 
twentieth iixcii (1.18 ntm.) was also estimated. The conditions of 
the experiment were not extremely exact, for it was difficult to wash 
the material quite cleanly from the cylinder, and the method of 
separation of grains by sifting always causes some inaccuracy. It 
is, however, probable that on the average the results of sifting are 
fairly accordant. At any rate it was found that even in the small 
quantities of finely graded material the results were reinarkaljly 
consistent. The more noticeable points were these: — - 

The total material finer than ^ inch (6,3 mm.) was always siiiall. 
In Sample A the original amount Avas 8.82%. On treatment this 
was reduced rather rapidly, and in 144 hours amounted to 7% only. 
l%ereafter the percentage remained loractically constant, and this 
appears to be the percentage of this grade stable or proper to this 
particular gravel under 4he condition of movement in the experi- 
ment. In this paper it is termed 'The equilibrium proportion.’'' 

The second point was that the percentage of material finer than 
one- eighth inch (3.4 mm.) Avas practically constant at 0.035%, even 
when the percentage lost Amried around 1.5 in 24 hours, the AA^ord 
^Moss” always referring to the material finer than 0.07 mm. in 
diameter. Table 1 shoAvs that this loss is. about 75 gm. or 1.6% of the 
total Aveight in every 24 hours. The coarser material underwent, 
relatively little change, though the tendency of grade to J bieh 
(6.3 to 3.4 mm) waste increase, but the actual amount was 
no more than an increase from 25.75% to 26.9% after 360 
miles of travel. The change that the table shows in the coarsest 
grade Avas large, oAving to a slight reduction in the size of some of 
the fragments which alloAA^ed them to pass through the holes in the 
sieve Avhich had previously been too small. 

The stability of the proportions of the different grades is re- 
markable, and suggests that the eoiiditions of movement in the 
experiments closely approach those that prevail on. an actual beach. 
At the close of the test after 360 hours 21.4% of the weight of the 
gravel had been lost or converted into material finer than 0.04 mm, 
yet this eonsiderable amount of loss had not been jissociated with any 
but the slightest amount of change in the grading (>f the gravel 
apart from the decided loss in the amount of the finest grade from 
8..82 to 6.9%. 

Sample B — Table 2, The gravel used in this sample had 
someAA^hat different peTcentages from those of Sample A in the 
Auiri’ous grades of the constituents of the gravel. It came, however, 
froni the same beach, and is composed entirely of the same grey- 
Ava eke rock. The most noticeable difference is a smaller quantity of 
I to 1-lOth inch (6.4 to 2 mm) Avhieh amounted, to 170.7 gm. or 
3.4%‘ in place of 8.8% in Sample A. There was also a larger 
quantity of 4 to 4 inch (12.7 to 6,33 mm). The test periods employed 
AAwe 48 hours. There were the same general results. No sand was 
produeed, but the main product of the action was 2% of material 
finer than 0.04 mm for every 48 hours. There was a istriMng 
difference of a special nature, when this sample Avas compared mtft 
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Sample A Table 1. This is seen in the changes of the proportion 
of the grade ^ to 1/lOth inch (6.4 to 2.0 mm). Origuiially this 
weighed 170.7 gm. or 3.41%. The amount and percentage con- 
stantly increased and hnally after 360 hours of treatment it 
amounted to 221 gm. or ,5.2%, and was still increasing. It is clear 
that the equilibrium proportion for this constituent of Sample B had 
not beeli reached. In Sample A the equilibrium proportion for the 
to i inch (6.3 to 3.4 mni) material is approximately 7% of the 
total weight, and it is probable that the relative coarseness of this 
sample may requii^e a higher percentage of the finer graded 
material than in Sample^ B before the equilibrium proportion is 
reached. In Sample B also there seems to have been a slight excess 
of the constituent 1 to J inch, the percentage of which decreased 
from 18.4 to 16.1 in 384 hours. 

Savvple 0 — Table 4. In order to test the tendency of a 
sample of gx^avel to change its grading under the action of abrasion 
during the periods employed, experiments were made with a sample 
consisting of equal quantities of 5 grades between IJ iiicliea 
(38.1 mm) to inch (3.4 mm,). The sample was treated for six 
periods of 24 hours each and was dried, graded, and weighed after 
each period. It was found that the quantity and proportion of the 
grading between i and | inches (6.3 to 3.4 mm) constantly decreased 
at the rate of 0.5% every 24 hours. The other gTades showed no 
important change during the four periods. Of the fine material 
produced by the abrasive action on this sample 21.4 gm of the grade 
-J to -J inch (6.3 to 3,4 mm) was produced in 24 hours, and after 144 
hours’ treatment the quantity of this grade amounted to 34.7 gm., 
or 0.78% of the total in place of 0.44%, The small amount of 
increase in this constituent in the last three periods of the treatment 
showed that the amount of this grade had practically reached its 
equilibrium proportion in 144 hour's. The materia! of one-tenth to 
one-twentieth inches grade (2 to 1.18 mm) reached its equilibrium 
proportion (.025%) at the end of the second period of 24 hours. 
The material between one-twentieth and one-twohundredth inches 
(1.18 and 0.07 mm), a wide range, attained its minute equilibrium 
proportion of 0.00092% at the end of 24 hours. The finest material 
between 0.04 mm and 0.0004 mm amounted to about 90 gm. or 1.9% 
in each of the 24 hour periods. This experiment emphasises the fact 
that when a sample is not gi'aded in proportions appropriate to its 
dominant nature and to the conditions.' of abrasion, the wearing 
action at once tends to rectify those incongruities that exist. 

Sample K — Table 5. In order to test still further the rate 
of abrasdon and the adjustnreiit of the grade of materials to the coin 
ditions of movement in the periods of treatment, another type of 
sample was used. (See Table 5). It consisted of 2500 gm. of 
gravel 1-| to 2 inches (38!1 to 50.8 mm) and 2500 gm. of 
gravel -J to J inch (12.7 to 6.3 mm). The loss, in this case was 
very high, especially in the finer material, in which it amounted to 
nearly 10% in 24 hours. The grading of material hetweeii J and 4 
inch (6.3 to 3.4 mm) had clearly made a good start. As in all eases, 
Hie material between one-twentieth and one-twohundredths inches 
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(1.18 to 0.07 mm) was almost negligible wliile the silt and clay 
amounted to 234 gms. The result in these respects merely 
emphasises that obtained from the treatment of Sample A and 
Sample 0. It was very noticeable that the loss of the finer grade 1 
to i inch (12.7 to 6.3 mm) was 15 times as rapid as when material 
of this grade was used by itself. Sample C, Table 5. In other words, 
2500 gm. of this grade lost 234 gm. compared with the loss bf 30 gm. 
from 5000 gm. when this grade was used by itself for the same 
period. In addition another 181 gm. were reduced to a finer grade 
than inch (6.3 mni) which Ava,s the finest material at the beginning 
of the experiment. The loss of the coarser material 2-l-| inches, 
however, was slightly less than when used by itself ; for 2500 gm. 
losjt. 2.3% in Sample K whereas in Sample F, Table 5, 5000 gm. used 
#by itself lost 6%) in 24 hours. 

In Sample A it was seen that the amount of fine gravel material, 
grade d to inch (6.3 to 3.4 mm), decreased at a rate far more rapid 
than that of all the grades of coarser gra.vel, In order to decide 
whether this variation was an important action, tests were made of a 
sample of each separate grade. Samples, F, E, d, D, C, H, L, Table 
5. The results sho^ved that the gravels of coarser grades abraded 
far more rapidly than those of finer grade. So far as the experi- 
ments went it appears that the amount of abrasion actually varies 
almost exactly in the same proportion as the diameter of the average 
pebble of each grade until a small grade i to inch (6.3 to 3.4 inm) 
is reached. Using this fine material it was found that the rate of 
abrasion diminishes far less than the amount equivalent to the 
reduction in size of the average pebble. When a still smaller size 
d to 1/lOth inch (6.4 to 2.0 mm) is tested it is found that the amount 
of abrasion actually increases in a decided manner. The probable 
explanation of this will be given later under the heading Impact.’' 

In one typical instance: an estimation was made of the grade of 
the materials finer than 0.07 mm. Sample G, Table 5 was employed 
and the result showed that clay was the most important constituent 
with particles smaller than 0.002 mm diameter, and fine silt with a 
diameter between 0.01 and 0.002 mm was also present in large quanti- 
ties, but there was not much material coarser than this. The sinallest 
particles had a diameter of 0.0004 mm. This result gives a total of 
86.48 gm, whereas only 72 gm. were lost from the sample. The 
difference is asci*|bed to iron worn from the cylinder and to water 
absorbed from the air by the fine clay. The proportion of water 
absorbed or combined by the clay was found to amount to 10%. 

The effect of this treatment on the shape of the pebbles was not 
very pronounced. Actually it was found that the pebbles became 
distinctly rounder and the flat pebbles from the beach were clearly 
wearing on their edges. The change of form was not great, but it 
points to the conclusion that the movement of the pebbles during the 
experiment involved a greater amount of throw, and a relatively 
smaller amount of sliding, than umder natural conditions on a 
beach. 
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Tlie results of these tests on abrasion may be generally 
summaiized as follows : — 

( 1 ) The effect of the wearing of gravel under this iinitation of 
beach conditions follows laws that define the proportion of 
the different grades of coarseness most precisely, though 
these caiiiiot be given a quantitative expression without a 
far more extensive series^ of experiments. 

(2) Under the conditions employed the rate of the wear of the 
beach gravel subjected to experiment amounts in 21 hours 
to a value between 1 and 2% for eveiy 24 miles of movei- 
ment in the maclrine. 

(3) Practically no fine or coarse sand is formed by the action, 
though ill the experiments the two samples of gravel A and 
B were reduced in weight by a total amount of 1841.2 gm. * 

(4) The material developed by the abrasion consists of 
extremel}^ fine-grained material lying almost entirely 
between the limits of 0.07 mm to 0.0004 mni. 

(5) With prolonged treatment the different grades of the 
gravel were reduced to certain definite proportions which 
remain eoiistant. These are here termed the equilibrium 
proportions. 

(6) If any component grade is present in greater or less 
amount than its equilibrium proportion, ft is decreased or 
increased rather quickly as the action proceeds. 

(7) When a sample is examined, it is found that there is 
practically no intermediate stage in the product of wear- 
ing between fine gravel (one-twentieth inch 1.18 mm) on 
the. one hand, and silt 0.01 mm in diameter on the other. 
Nine-tenths of the material developed is fine silt and clay. 

(8) If the gravel originally contained much- fine pebble — ■ 
between ^ and J inches (3.4 and 6.3 mm), say 8% or more, 
wearing under the conditions employed actually produces a 
coarser sample of gravel, paradoxical as the statement may 
sound. 

(9) There is a slow tendency to produce a gravel of more 
uniform grade of intermediate sizes. 

(10) The shape of the pebbles under the conditions employed 
tends to become more rounded. 

(11) NotiGeable fraeture of pebbles takes place to a most limited 

extent. * 


Impact. 

Consideration of the i^esults of the wear of Sample A and 
Sample O showed that the loss of the finer constituents i to I inch 
6.3 to 3.4 mm) could not i-easonably be ascribed to abrasion since 
there was. no corresponding increase in the quantity of the grades 
finer than | inch (3.4 nun). In fact after the experiments had been 
continued for 48 lioni’s the pei'centages of these in Sample A showed 
no increase, though the decrease! in the quantity of J inch to | inch 
grade (6.3 to 3.4 mm) continued to be important. 
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It seemed that impact or the crushing of the smaller pebbles by 
the larger ones was the only other cause that could aceomit for the 
eontiiiued loss of the gTade between J and I inch (6.3 to 3.4 mm). 
In discussing this action of crushing of the smaller pebbles the 
coarse gravel which does the crushing is called ''the impactor’’’ and 
the finer gavel which Is crushed by the action is termed "the 
impactee" for the purposes of this paper. 

In order to test this idea experiments were made Avitli a sample 
consiisting of 4500 gm. of gravel between J and 1-| inches (19 to 
38 nun) with 500 gm. of fine gravel one-tAventietli to one- eight inches 
(1.18 to 3.4 mm). Sample N, Table 6. When this was treated for 
24 hours it was found that hardly any of the liner grade or impaetee 
one-tAveiitieth to one eight inch (1.18 to 3.4 mm) remained. No 
satisfactory conclusion as to the rate of the action could be derived 
from this experiment and it was therefore begun anew, but the 
sample was elided, graded and weighed after each honr^s run, and 
after each hour all material finer than 0.04 mm was discarded. The 
early results (each of the first three periods of one hour) showed a 
rapid loss of the impaetee but of this loss Avhich amounted to 
93.3 gm. in the first hour and 48 gm. in the third only, about 7% 
graded between 1.18 and 0.07 mm and only 2% in the wide interval 
between 0,59 mm and 0.149 nmi. In other words 93% of the loss was 
composed of material finer than 0.07 mm. 

It was suggested that the silt and clay, or the material below 
0.04 mm, was derwed from abrasion of the impaetee ; and though 
this seemed highly improbable, it was decided to settle the doubt by 
an actual counting of the pebbles of Avhicli the impaetee was com- 
posed. An equivalent sample of the original material was taken, 
and it was found that the 500 gm. contained 28,965 pebbles, this 
number being deriimd from counting the pebbles in a small sample 
taken from the 500 gm. After four peifiods of houily run, a fresh 
sampling showed that this number had been reduced to 16,040 
pebbles. It was remarkable that the average weight of the indi- 
vidual peblfies Avas slightly greater than at the beginning of the 
experiment. This proved conclusively that the loss Avas not due to 
mere abrasiion but to the destruction of the smaller pebbles in the 
sample by irnpaet, and showed that the aetioii Avas selective in its 
nature, and that the larger pebbles on the average s-urviveci. The 
tests of this sample Avere coutinued for a total of 15 one hour 
periods, and the tesults obtained in the earlier periods Avere main- 
tained in all detail throughout. At the end of 15 hours 379 gm. of 
impaetee (-J to 1/10 duches— 3.4 to 2,0 mm) had been reduced to 
44.5 §m. and the number of pebbles from 28,965 to 1,868. The 
average weight of the pebbles in this grade after 15 hours was 
finally 0,0238 gm. and at the beginning of the first hour 0.022 gm. 
At the end of the same period 121 gm. of gravel 1/10 to 1/20 
ineheKSr--2.0 to 1.18 mm) had been reduced to 19.6 gm. Avhile tlie 
average weight Avas changed from O.OII gm. to 0.0076 gm. The whole 
of the grading for the 15 different hour periods is given in Tahle 6. 
This Table shoAA^s some irregularities in the numbers of the pebbles, 
but this must he ascribed to ixnsatisfaetory sampling. After the 
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nintli hour-period of test, sampling was abandoned and the whole of 
each batch of pebbles was counted. 

The feature previously noticed that a small amount of material 
only graded between one-twentieth and one-twohundredth- inches 
(1.18 to 0.0074 nun) ivas maintained throughout the tests. Not only 
is this the case, but the quantity in each grade maintained its 
proportion with niiiuitei and persistent regularity, in each of the 15 
hour periods. A peculiar feature in the table is the slightly higher 
weight graded between one-sixtieth and one-seventieth inch (0.250 
to 0.210 Him) than in the grades respectiv^’' finer and coarser than 
tills. This seemed incongruous, and the openings in the sieves 
employed rvere therefore measured and it was found that the one- 
seventieth inch sieve had an opening of 0.192 mm instead of the 
standard 0.210 mm. In consequence of this, much of the material 
that should have jiassed through this sieve and have been retained* 
on one-eightieth inch (0.177 mm) was actually retained on one- 
seventieth. In all the tables given, the actual openings of the sieves 
that were eniployed are stated in millimetres. The values suggested 
in fractions of inches are not exact. 

The results of all the gradings and weighings throughout the 
tests of Sample N are remarkably accordant, and indicate that in 
spite of the rough nature of the apparatus employed the errors were • 
reduced to a minimuin. 

Further tests were made in attempts to find a relative measure 
for the rate of the action due to impact. Sample K Table 5 which 
has been referred to previously under Abrasion^’ shows clearly 
that impact has been commenced by the action of an impactor 1-| to 
2 inches grade (38.1 to 50.8 mm) on an impactee as coarse as } to J 
inch (12.7 to 6,3 mm) which was treated for 24 hours. In this case 
the loss of 234 gin. during the period of treatment is relatively low, 
and shows that the action of impact on sneh a coarse grade of 
material is slight with the amount of fall obtained during the move- 
ment of the apparatus. 

Sample P Table 3 shows how” much more rapid this action 
became when the same impactor was used with a finer impactee ^ to 
inch (6.3 to 3.4 mm). The loss amounted to 105.4 gm., in one hour, 
but of this 25 gm. was coarser than 0.59 mm and 59 gm. was finer 
than 0.07 mm. The loss in this ease was not quite so great as in 
Sample N, where both the impactor and the impactee were of a finer 
grade. In this sample the number of pebbles in Mie impactee were 
reduced in one hour from, 5, 270 to 3,510, while the average weight of 
these small pebbles rose from 0.97 to 1.12 gm. This result was 
emphasized by giving another hour’s treatment, and it was found 
that the grades of material between | and 1/30 inch (3.4 to 0.5 mm) 
decreased slightly in weight in accord with the decrease in weight of 
the whole quantity of impactee, but remained practically constant 
when eoanpared with the values after the first hour’s treatment. In 
other words the quantities of the grades l/Sth to 1/lOth inch (3.4 
to 2.0 mm) and 1/lOth to l/20th inch (2.0 to 1.18 mm) and l/20tli 
to l/30th inch (0.59 to 0.42 imm) had already attained their 
equilibrium proportions for the particular sample at the end of one 
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hour. It is clear that in this sample impact caused the destruction 
of pebbles i inch in diameter and perhaps rather larger than this. 
The increase in the weight of the average pebble of the impactee 
after an hour’s treatment shows that impact was markedly selective. 

It is probable that impact accounts for the loss in Sample H 
Table 5 which is distinctly higher than that of Sample C and of 
Sample L Table 5. Only a small amount of impact, however, could 
result from the movement of such a fine-grained impactor, under 
the conditions of |ixperiinent- ** 

Further tests were undertaken in order to obtain more exact 
ideas as to the rapidity and the limits of the effect of impact. 

Sample Q Table 3 consisting of 4500 gni. f to 1 inch (19.0 to 
25.4 mm) and 500 gm of to 1/10 inch (3.4 to 2.0 mm) was treated. 
After rotation for one hour the 500 gm. were reduced to 462.5 gm., 
a loss of 37.5 gm. but 23.32 gm. of this was not filner than 1.18 mm. 
It is therefore clear that this impactor which averaged J inches in 
diameter (23.8 mm) was far less effective than an inipaetor of an 
average li inch (31.7 mm) Sample S. In other words, a decrease in 
the diameter of the impactor by 24% decreased the effect of the action 
in the ratio of 130 : 37, 

Another sample, R Table 3, consisted of 4500 gms. of t} to 1 iiicii 
(19.0 to 25.4miii.) with 500 gms. 1/lOth to l/20th (2.0 to l.lSmm). 
Comparison with Sample Q shows that the average size of the 
impactee was reduced from 9/80th of an inch to 6/80ths while 
impactor of the same grade was used. In this case the effect of 
impact wa,wS increased in the ratio of 37 : 54. 

The folio-wing tabulation gives a rough idea of the changes in 
the effect of impact when the grade of the impactor and the 
impactee are varied: — 


One Hour Treatment. 


Impactor 

Impactee 

Weif?ht of Material due to 
Impact Finer than 



(118 mm 1/20") 

(0'59mm. 1/30") 

Av. Size Y"" '6 mm. 

5-1 nim. 

82-0 gm. 

72 gm 

,, S4‘0 mm. 

iV' 3 0 

73*1 gm. 

68 gm. 

,, ' i'" 33 '6 mm 

3-0 mm 

14''0 gm. 

13 gm. 

,, 1" 3:y'8 inm. 

2*0 mm 

54i 0 gm 

48 gm. 


Ehom these figures we get the rough indication that if the 
average diameter of the impactor varies from 7 to 10 the effect of 
impact varies from 1 to 5. If the size of the impactee varies from 
6 to 9 the effect falls from 4 to 1. These figures obviously apply only 
to the particular conditions of movenient used in the experiments 
and to the material employed. They indicate the importance of the 
action of impact in the desitruction of gravel on a beacb aiid show the 
rapidity with which it tendsi to elimiinate the finer material in a 
mixed gravel. On the other hand, experiments on the abrasion of 
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fine material of a niiiforni grade as shown in Table 5 Sample G, H 
and L indicate that in the absence of coarse material the destructive 
effect of the movement is small. 

This grey wa eke rock under the conditions employed suffers 
little from impact if the diameter of the impactee is l/lOth or more 
of the diameter of the impaefor. If the imp actor is coarse; the 
iinpaetee will be attacked even when relatively larger. The effect, 
however, is great Avhen the relative diamleter of the impactee falls to 
1/1 5th of the other. As has been stated previously the presence of 
material of intermediate grades tends to protect the impactee from 
the action of the imp actor in a very marked degree. 

Impact has been shown to be a most important action in con- 
nection with the wearing of gmvel, and in general acts rapidly in 
rediieing the percentage of the fine constituents. There is, however, 
a definite limit to its action. Thus if Sample A Table 1 is studied, it 
is at once seen that when the eoiistituent grade i to -Jr inch (6.3 to 
3.4 mm) has been reduced to 7%, approximately, of the weight of 
the sample, it remains, constant at that amount; in other words, 
the effect of impact is no longer noticeable. In Sample B the 
amount of this constituent constantly increased from 3.4% to 5.2%. 
Here impact failed to prevent an increase in the percentage of tliis 
eonstitueiit. In sample 0 where the impactee was at first 20% there 
was a contaiit decrease to 15.7%. In Sample N the loss of this 
eoiistituent during the siecond hour was 14.5% and in the fifteenth 
hour 10%. 

These i‘esults are remarkably accordant, and show that when 
the percentage of impactee is less than the proportion of equilibrium 
for the particular sample, the effect of impact is no longer apparent, 
and in general the rapidity of the action of impact depends upon 
the excess of the impactee above the equilibrium proportion. 

Aimther point is noticeable. In a mixed gx^avel such as Sample 
A, a higher pereeiitage of impactee actually amounting to 7% is 
required for the equilibrium propoidion than 'in Sample N which has 
no material of grades between 1 inch and | inch (25.4 to 3.4 mm), 
The equilibrium proportion here is less than 1.3%. This 
supports the conclusiion that material of intermediate grade protects 
the impactee from the effect of impact, hut experiments were not 
carried far enough to detemaine the nature and amount of its pro- 
teetioii. 

The following notes were made in regard to the nature of the 
materials, in Sample N (Table 6), of the minute quantities of the 
sands graded from l/30th inch to l/200th inch (0.59-0.07 mm) . In 
the coarser grades quartz was not predominant; but- in those ffner 
than 1/60 inch (0.24 mm) it attained 80-90 per cent. At 1/lOOth 
inch (0.14 mm) muscovite became noticeable, and was prominent at 
1/200 inch (0.074 mm) though it could hardly be discovered in 
the rock, ; 

. GrmNDIKG. 

Further hispeetion of the wearing of Samples A/ B and N, all 
showed a feature in common, that when action had taken place on 
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gravels variously graded, whether it la:sted for one hour or’ for 24, or 
48 there was always a niiimte proportion only of material between 
l/30th and 1/lOOth inch (0.59 and 0.149 mm!) wliile the amount 
betAveen l/20th and l/200th inch (1.18 and 0.07 inni) was unim- 
portant. This wms the ease even in. those instances when one and 
a half grams and more were being reduced from the condition of 
fiiie gravel, to that of silt and clay every minute. 

It is clear that the first effect of impact, must ha mainly the 
production of grains of material between l/20th and l/200th inches ; 
yet at any one time, the amount of material of this size ia all of the 
samples, was found to be negligible. Thei suggestion is clearly that 
material of this grade was destroyed, almost directly it was formed, 
by some, action wliich operated with great rapidity. Further experi- 
ments were made in order to ascertain the actual rate at which the 
fine gravel and sand were changed into silt and clay. A sample 


was first employed, consisting of 

4,500 gm. 1| TO 

1 inch, (38.1 to 

25.4 mm) , and 500 gm, of quartz-sand from Otago, 

which graded as 

follows: — 

mm. mm. 

gm. 

Sieve 20-40 

1.18-0.42 

7.3 

1/40-1/50 

0.42-0.28 

18.5 

1/50-1/60 

0.28-0.24 

37.2 

1/60-1/70 

0.24-0.19 

120.3 

1/70-1/80 

0.19-0.17 

32.5 

1/80-1/100 

0.17-0.14 

178.6 

1/100-1/200 

0.14-0.07 

94.8 

Passed 200 


9.8 


After this sample had been treated in the Deval Machine for 
24 hours, 0.01 gm. of sand only were retained on the 200 inch 
sieve; while the material between 0.07 and 0.04mm weighed 
10 gam, that between 0.04 and 0.01 weighed 116 gm., and the 
material finer than 0.01 mm weighed 374 gm. It was clear from 
this experiment that the grinding action of the tube mill type was 
so rapid that shorter intervals of time were required for experi- 
ment. A sample was therefore employed consisting of the gravel 
used previously, with 600 gm. of quartz-sand, graded from l/60th 
to l/70th ( 0,25 to 0.19 mm) and treated for one hour. It then 
gracled as is shown in Table 7 Sample J (2). All of the sand was 
lowered in grade, and the greater part was reduced to extremely 
fine dimensions. It was treated for another half-hour, and was 
then practically all in a finer state than 0.07 mm. Dining the 
first hour, the gravel lost 14.6 gm., and in the second half-hour, 
9 gm ; altogether a loss of 0.52% in 14: houi^s. The result shows that 
gravels of this type, weighing 4,500 gm., will in hours grjnd 
500 gm. of sand into a fine condition, for all but 26 gm., were finer 
than 0.07 mm. The grinding action is, therefore, far niore rapid 
than abrasion or the effect of impact. A¥hen pebbles, 1 inch to TJ 
inches ( 2.54 to 3.81 cni) are used, the grinding action begins with 
fragments of sand l/30th inch, or 0.59 mm in diameter, and the 
grinding action continues until material is reduced tq the state of 
silt and clay, 
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Ill all the experiments previously described greywacke rock 
was used. One additional experiment has been made with 
andesite pebbles collected near the mouth, of the Wangaehu Eiver 
(Table 8). These were graded- in the same manner as Sample 0, 
but the loss after 24 hours' treatment amounted to 816 gni. in place 
of 95 gin. from greywacke rock. Sample 0 Table 4. The andesite 
rock was slightly vesicular but the pebbles represented sound 
material, for they had travelled more than 100 miles down the 
river-valley from their source. In this experiment, by far the 
greatest amount of loss was from the material between ^ and -Jr 
inch (6.3 to 3.4 mm), for the 1,000 gms. of this grade were reduced 
to 515 in the 24 hours. Although the effect of impact was so much 
more rapid and the coarser products of its action between inch 
and l/20th (3.4 to 1.18 mm), that is, fine pebbles were in relatively 
large amount, the rest of the material, down to a grade of 0.04 mm 
was little larger than in a greywacke rock which lost only 95 gni, 
in 24 hours. The result clearly shows that notwithstanding the 
rapid rate of reduction of the finer pebbles by impact, the action 
of grinding wms able to reduce the material supplied by impact 
as rapidly as it was provided. 

SUM'MARY. 

The experiments detailed in this paper show that the reduction 
of gravel under the conditions of movement employed is due to 
three actions which are considered to be distinct-teimed respec- 
tively — '^Abrasion," Impact/'' and ''Grinding.” 

"Abrasion” is the mere effect of pebble rubbing against 
pebble. 

"Impact” is the effect of definite blows of relatively large 
pebbles on others relatively small. 

"Grinding” is the crushing of small grains by the continued 
contact and pressure of pebbles of relatively large size. 

1. Abrasion is by far the slowest of these actions, and its 
amount varies from 6% of loss in 24 hours with coarse material 
(3.81 to 5.08 cm), to 0.6% with fine material /0.63 to 0,34 cm). 

2. Impact acts far more rapidly than abrasion, but only when 
the impactor has ten times or more the diameter of the impactoe. 
It may then cause a loss of 10% to 16% of the impacieeu'n one 
hour, when the proportion of impactor and impaeteei are 9 : 1. At 
the same time, this action increases the rate of wear of the 
impactor, though much of this wear may be due to the subsequent 
grinding of the small fragments due to impact. In Sample N 
Table 6 the loss of the impactor is 0.2% per hour, or 4.8% in 24 
hoixrs, in place of 2.9% in 24 hours, when such gravel is used by 
itself. In this sample the materials would lose 2.8% in 24 hours, 
if used separately, but when they are treated together, impact 
causes the effect to increase 16 times. 

3. Grinding is by far the most rapid action under the jeon- 
ditions of experiment. In the test that was made, the loss wuis 
523 gm. in hours. If sand were continuously supplied, the loss 
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would be at the rate of 8,368 gm. in 21 hours. Calculations show 
that if 12,500 gm. of gravel and sand were used, under such con- 
ditions, the silt and clay that would he produced would amount to 
66.5% in 24 hours. 

It follows that loss by abrasion of beach pebbles, formed of 
uniform hard greywacke, amounts to 1.5% in 24 hours. The inove- 
iiieiit during the experiment being roughly equivalent to 24 miles 
of travel. Impact may produce waste sixteen times as rapidly as 
abrasion, while grinding, acts 24 times as rapidly as impact. 

It is clear from the above (1) that when gravel from | of an 
inch upwards is moving on a beach, the fine gravel, 1/lOth of an 
inch and less must soon be eliminated. (2) Sand cannot live on a 
beach where wave action keeps gravel in movement. 

It is hoped to consider the nature of the materials on some 
typical beaches in New Zealand, in the light of these results that 
have been obtained from experiment. The preliminary statement 
can now be made, that gradings of gravel samples taken from 
definite spots on beaches where gravel has travelled 5 to 50 miles, 
show results that are in clear accord with those obtained by 
experiment. 

It must once more be emphasized that the experiments 
described in this paper apply with one exception to rock of a single 
type only, and to one set of conditions only. There wmuld 
obviously be great differences from the results described in this 
paper if different material was employed and if the conditions 
varied in relation to velocity of movement, diameter of cylinder, 
inclination of cylinder, proportions of charges, amount of water 
used, soluble substances in the water. It is thought, however, that 
the experiments are sufficiently varied to justify the conelusion 
that such differences would be variations in degree, not in kind. 

Mr. B. Elphick, B.Sc., London, my assistant, has conducted 
the experiments with great care and understanding, and has 
made many valuable suggestions. 



Sa?mple A, TabijE 1. 

Abrasion test of 5000 grams of gravel from Napier, weighed and graded every twenty-four hours. 


520 


Transactions. 



Total Percentage Loss i 3.88 5.7 7.2 8.6 9.8 10.5 



Table 1 — continued. 

Abrasion test of 5000 grams of gravel from Napier, weighed and graded every twenty-four hours. 
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Sample B. Table 2. 

iVbrasioii test of '5000 grams of gravel from Napier, weighed and graded every forty-eight hours. 
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::al percentage loss 2.39 



TiiBLE 2 — continued. 
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Total percentage loss 10.59 12.25 13.79 15.58 



524 


Transactions. 


G-S. Table 3. 


Napier Shingle. 


Sample 

Wt Gm. 

Grading Inches 

Loss of Weight of Gravel 
in One Hour 

P 

4,500 

500 

i 

li -* 2 

j - i 

22 gm. 

Q 

4,600 i 

500 1 

■ 

3 1 

T — ■ J- 

I 1 

W ~ To 

^ 5gm. 

K 

4,500 

500 

3 1 

T ^ J- 
1 1 

10 2 0 

6 gm. 

S 

4,500 

500 

H - 1 

I i - T^T 

7 gm. 

i 


GEADES ! 

SAMPLE “P” 

SAMPLE 

-Q” 

SAMPLE 

‘at” 

SAMPLE “S” 

Mm. 

Inches ^ 

1st hr. 2n,d hr. 

Wt. Gm, Wt. Gm. 

1 hr. 
Wt. Gm. 

1 1 hr. 

Wt. Gm. 

1st hr. 2nd hr. 
Wt. Gm. Wt. Gm. 


6-3 - 3-4 

i 

- i 

394 -6 

3 o 3 - 6 . 


1 



3-4 - 2-0 

h 

“ TX) 

22-1 

19-63 

462-5 


369-8 

298-3 

2-0 - 1 -p 

TU 


11-0 

9-37 

23-32 

446 

57-1 

60-7 

0-84 - C -59 

21) 

" -sV 

1-85 

1-48 

0-68 

6-88 

3-35 

3-65 

0*59 - 0-42 

Vtt 

. 1 

4 0 

0-58 

0-45 

0-11 




0‘42 - 0-30 

1 

4 0 

1 

7j 0 

0-56 

1 0-46 

0-08 

H 2-35 

2-33 

2-05 

0 - 30 - 0-25 

•SI) 

" lixi 

0-37 

0’27 






0-25 - 0-18 

fra 

~ iV 

0-66 

0-55 


i 0-27 




0-18 - 0-15 

1 

^t) 

" TI^TT 

0-98 

0-97 


1 

0-37 

0-81 

0-61 

0-16 -'O-OT'I 

T'PT) 

" TTi-T) 

7-12 

5-78 

0-30 

2-12 

4-12 

4-05 

0*07 - D -04 



25;15 

24-34 

1-92 

11-53 

22-67 

24-72 

0-04 - 0*01 



25'85 

34-65 

4-28 

14-74 

18- 63 

35-35 



Sample O. Napier Shingle. 
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Table 5. 

Abrasion of Napier Shingle. 
24 hour runs. 



Inches 

Mm. 

After 24 hrs. 

Sample F 

50C0 gms. 

2 

- 1| 

50.8 - 

38.1 

Loss 2S9 gm. 

o/ 

/D 

6.0 

Sample E 

5000 gms. 

H 

- 1 

38.1 . 

25.4 

Loss 144 gm. 

2.9 

^Sample G 

5000 gms. 

1 

- 1 

25.4 > 

19.0 

Loss 91 

1.8 

Sample D 

5000 gms . 

'4' 

- i 

19.0 - 

12.7 

Loss 61 

1.2 

Sample 0 

5000 gms. 

1 

- i 

12.7 - 

6.3 

- 30 

0.6 

Sample H 

6000 gms. 

1- 

- 1/10 

6.8 - 

2.0 

— 40 

0.8 

Sample L 

5000 gms. 

i 

- 1- 

6.8 - 

3.4 

— 28 

0.56 

Sample K 
Original 





After 24 hours 

2500 

li 

- 2 

38.1 - 

50,8 

Loss 58 gm. 

2.3 

2600 ... 

1 

- 1 

12.7 - 

6.3 

Loss 234 

9.4 


1/20 

- 

0.18 - 


Wt, gm. 0.85' 



1/10 

- 1/20 

2.0 - 

0.8 

3.2 

7.2 



- 1/10 

3.4 - 

2.0 

8.5 




- i 

«.3 - 

3.4 

168.5 J 

1 



Note on Sample G- : 

Bepeat for 24 liours gave a loss of 72 gms. 

> .074 .01 gm. 

.074 - ,04 0.17 gm. 

.04 - ,01 7,4 gm. 

.01 - .002 32.1 

■C.002 46.8 


The excess of 14.48 gms. 
is due to absorption of water 
and to the addition of iron 
dust from the apparatus. 


Smallest particle formed .0004 mm. 



Tabt.e 6. 

Abrasion Teats. Napier Beacli Shingle. Sample N, 

4500 gm, f" - li" (393 L gm. 1" - 369 gm. - 1") 500 gm. 1/20" - 1/8" (379 giii. 1/10" - 1/8", 121 gm. 1/20" - 1/10"). 
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Not used ill ( 22.8 i 31.5 

subsequent charge ( 26.8 | 27.98 



Table 6 — continued. 
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0.01 I }| 26.00 I I I il 16 6 I i i 13.05 



Table 6 — continued^ 
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0.01 13.80 21.26 ! 16.80 



LE 6 — continued. 
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0.01 i 32.0 I ^Adherent fine matter || 9,646 



Tabt.e ^-^coiMnued. 
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0.04 - 0 07 2.33 3.52 2.20 | 3.75 
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GS. Table 7. 

Sample Napier Shingle. 

4500 g:rin. 1 in. - If in. (2.54 - 3.81 mm.) 

500 grm. quartz-sand from Dunedin graded 1/60 in. - 1/70 in. (0.245 - 0.192 mm.) 


Treated for one hour. 

Gravel 4485.4 gm. Loss 14.6 or 2.9 % 


Inches 

Mm. 

Weight 

Sand 1/40 - 1/80 

0.42 - 0.18 

0.4 gin. 

1/80 - 1/100 

0.18 - 0.15 

4.0 

1/100 - 1/200 

0,15 - 0.07 

1 142.0 


0.07 - 0.04 

211.0 


0.04 - - 

1 143.0 


Treated for an additional half-hour with exception of material finer than 0.04 mm. 
Gravel 4475 gm. Loss 9.4 gm. 


Inches. 

; Mm. 

1 I 

W’’ eight ; 

Sand - 1/100 

- - 0.15 

1 

0.07 

1/100 - 1/200 

0.15 - 0.07 

26.0 


0.07 - 0.04 

241.0 i 


0.04 - 0.01 

i 

55.3 1 

1 

1 

1 0.01 - . 

34.0 ■ 


Table 8. 


Sample of Waiigaelui gravel (Andesite). 


Mm. 

1 Inches 

Original 

After 24 hrs. 

38.1 - 

25.4 

If 

. 

1 

1 

1000 

777.5 

25.4 - 

19.0 

1 

- 

» 

■4- 

1000 

1066 

19.0 - 

12.7 

1 

- 

1 

¥ 

1000 

j 864.D 

12.7 - 

6.3 

f' 

- 

1 

4' 

1000 

j 878 

6.3 - 

3.4 


- 

h \ 

1000 

i 515 

3.4 - 

2.0 

S' 

- 

1/10 


59.66 

2.0 - 

1.18 

1/10 

- 

1/20 


14.98 

I.IS - 

0.59 

1/20 

" 

1/30 

■ * 

1 T.50 

0.59- 

0.42 

1/30 

- 

1/40 


1 0.38 

0.42- 

0,28 

1/-M» 

- 

1/50 


■ . 0.27 

0.28 - 

0.25 

1/50 

- 

1/60 


■0.18', 

' 0.25 - 

0.19 

1/60 

- 

1/80 ! 


0.27 

0.19 - 

0.17 

1/80 

- 

1/100 


, 0.37 : 

0.17- 

0.07 

1/100 

- 

1/200 


0.97 

0.07 - 

0.04 

1/200 


- 

1 

4.16 

0.04 - 

, i 



i 


816.6 
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A Natrolite Tinguaite from Dunedin. 

By P, Marshall, M.A., D.Se., P.E.G.S., F.N.Z. Inst., 

Hector and Hutton Medallist, N.Z. Institute. 

before the Wellinc/ton Philosophical Institute, yth September ^ W27; 
received by Editor,, 21st December^ 1927 ; issMed separately, 

19th March, 1928:] 

Plate 42. 

In 1906, the author published a general geological description of 
Otago Peninsula.^ Among the many types of rock that were men- 
tioned a tinguaite was described as occurring at Hooper Inlet and 
the Pish Hatchery. In the description of this rock it was stated 
that peculiar spherulitic structure appears in the ground-mass. 
The mineral of which the spherulite is composed is highly birefrin- 
gent — as highly as quartz — and is quite transparent. With 
ordinary light it is impossible to distinguish which joart of the sec- 
tion is spherulitic. The spherulites between crossed nicols show an 
irregular black cross and the mineral of which they are composed is 
tjlaty leather than fibrous.” 

A microscopic preparation of this rock was sent to Professor 
H. Eosenbush, who was good enough to make the following comment 
in manuscript. ''Bin typische Tinguait. Die gemenge Saridin, 
Nephelin, Grundmasse ist in einer mit naeh wie vorgekominen weise 
zeolitisirt und zwar (a) in Natrolith Spherulithe von grossen 
Dimensionen so dass zweischen gekreuzten Nicols bei schwacher Ver- 
grosserungen Iiiterferenzkreuze erseheinen deren Arme uber der 
gauze Geseitsfeld reichen. Der optische Character der Fasern ist 
positiv, (b) an Andestellen des schliffs ist Nephelin, und Sanidin in 
einen isotropen Zeolith umgewandelt, wohl Analeim.” 

A more complete examination of this rock has now been made 
in the field and in the laboratory. Three dykes actually occur. One 
of these is at the outer end of the Portobello Peninsula, about four 
feet ill ividth, and is much weathered; but sound rock can be 
obtained* In this example the spherulites are 10mm. in diameter. 
A second dyke is on the noiTh-east side of Hooper Inlet on the south 
headland of its most westerly hay. This is very decomposed, and 
sound rock cannot be obtained. The third dyke from which an 
abundance of sound rock can be obtained is also on the north-east 
s,ide of Hooper Inlet half a mile further to the eastward. 

In hand specimens the rock is dense with the dull-green colour 
that is so characteristic of tinguaites. Where the rock has been 
Aveathered greyish round spaces of the size of a pea become notice" 
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able, and if it lias been subject to the action of salt water the 
round bodies are weathered out and a pitted surface is developed. 

A microscopic section viewed in ordinary light seems a typical 
tinguaite with a few long slender sani dine crystals which are erowded 
with inclusions. There are a few nepheline crystals with sharp 
boundaries and abundant slender microlites of aegerine angite widely 
separated by a transparent colourless mineral. In this, there are 
numerous extremely minute perfectly clear, but curved sanidine 
microlites. When viewed between crossed iiicoLs it is at once seen 
that much of the colouidess mineral is arranged in large radiating 
groups. It has a moderate birefringence measured as .012 while 
the index of refraction is lower than that of feldspar. The mineral 
agrees in all respects in its optical properties with natrolite. The 
transparent inineral which lies between the feldspar microlites is 
isotropic, and has a low refractive index, and is thought to be anal- 
eite. When a section is treated with silver-nitrate and afterwards 
with potassium-chr ornate the isotropic mineral becomes stained with 
silver-chromate. 

As will be seen from* the letter that the late Professor Rosen- 
hush kindly sent me, that eminent authority thought that the zeo- 
lites were formed from a ground mass of nepheline and sanidine. 
This does not seem likely in view of the fact that perfectly fresh 
sanidine microlites penetrate into the ground mass everywhere. 
Feldspar laths also extend into the spherulites as well as perfectly 
fresh squares of nepheline. In addition it is noticeable that the 
finest needles of aegerine are quite unaltered and retain their fresli 
green transparency throughout. . The inclusions in the crystals of 
feldspar are partljr a colourless isotropic substance which is con- 
sidered to be analeite, and also very fine needles of aegerine. All 
the crystals of the di:fferent minerals appear to be so fresh and clear 
that any mineral alteration since their original formation is most 
improbable. 

The chemical eomposition of the rock is as follows: — 



A 

B 

C 

D 

Si 0, 

52.60 

56.16 

54.46 

52.40 

Ti 0. 

0.42 

— 

— 

— 

ALO, 

19.12 

19.25 

19.96 

19.92 

Fe,G: 

4.32 

4.77 

2.34 

3.83 

FeO 

1.73 

2.72 

3.33 

1.51 

Ca 0 

1.50 

1.26 

2.12 

1.34 

Mg 0 

0.08 

0.21 

0,61 

0.32 

Na.O 

10.80 

6.08 

8.68 

11.71 

K..O 

4.05 

4.66 

■ 2.76 

4.10 

P.0, 

0.16 

0.21 

— 

— 

H,0 

5.80 

4.09 

5.20 

3.94 


100.58 

99.41 

99.46 

99.07 


A. Natrolite tinguaite, Hooper Inlet, Dunedin, New Zealand, 
Anal. P. Marshall. 




■Thill section of natrolite tinguaite, Hooper Inlet, Dunedin, X 30. 
Two small crystals of nepheline can be distinguished. 


ITiq. 2.~The same X Nichols. The natrolite is distinctly seen to have a 
spheruUtic development. 


Face p. 534, 
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B. Dyke of tingxiaite, Acheron Point, Otago Harbour, Ne^v 

Zealand, QJ.G.S., VoL 62, 1906, p. 395, Anal., P. Mar- 
shall. 

C. Tinguaite, Umtek, Kola, Koseiibush, Elem. der Gest,^ 2nd 

edit. 1901, p. 233, No. 12. 

D. Tinguaite, Mt Kosciusko, N.S.W. Anal., P, B. O-iithrie, 

Journ, and Proc, Roy. Soc, N.S.W., Vol. 35, 1901, p. 366. 

Comparison with the analyses of tinguaites from Umptek and 
Mt. Kosciusko, N.S.W., shows that the rock is quite a typical 
tinguaite though the percentage of soda and of water are both high. 
It appears to be the case that in a rock of this nature the propor- 
tions of the silica, alumina, and alkali are such that a erystallizatioii 
of feldspar and nepheline in some ratio accounts exactly for their 
relative amounts. Here, however, the relatively small amount of 
alumina compared with the high amount of soda and the high per- 
centage of water has determined the crystallization • of natrolite 
and analcite. 

Though the percentage of water is high, it is not exceptionally 
so when the composition of this rock is compared mth those of 
other tinguaites, as is shown above. Since the evidence appears to 
point conclusively to the opinion that the zeolites are original in 
this rock, the question arises whether original zeolites are present in 
other tinguaites. Hosenbush specially mentions that the nepheline 
changes to zeolites easily, usually to analcite, but he also makes the 
statement'^ that analcite is never an original constituent of rocks. 


"’’H. Rosenbush, Edit. 2, 1,901, p. 22i, and MiJcromop Phys,, 

1905, VoL 1, Ht 2. 
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Mineral Cooteot of Pastures. 

By B. C. Aston, F.I.C., F.N.Z., Inst. 

Part 1« — Studies in Three Pasture Components* 
Introduction. 

In the future one hopes for great benefits that an intensive 
study of the mineral content of New Zealand pastures will procure. 
The influence which a properly balanced mineral ration has on the 
health of stock is becoming better knowm, and cases are being 
reported in many conntries of obscure diseases caused by diet 
deficiency. In New Zealand new instances are coming to light 
v^here the pasture apparently good to the eye does not produce the 
result hoped for in the stock grazed on the pasture. In the more 
pressing instances there is trouble which cannot be referred to any 
definite micro-organism or parasite, which does not spread on to 
adjoining lands, and does not infect other stock. The troubles are 
definitely referred to diet by experienced veterinarians, and it has 
been left to the chemist to determine what particular ingredient 
or ingredients are deficient. In advanced cases, a malnutrition 
affecting certain parts of the body may be diagnostic of certain 
elements lacking, Progi'essive anaemia affecting many stock on 
the same diet points to iron, and malnutrition of the hones 
indicates the bone-forming elements calcium and phosphorus as 
being respectively the deficient elements. If an extensive hairless- 
ness in pigs or enlargement of the thyroid glands in dogs or 
horses occurred, one might suspect iodine deficiency. What the 
symptoms woulcl be in the ease of deficiency of some sixteen other 
elements which are considered essential to animal life, one cannot 
surmise. The study of such matters is in the preliminary stage, 
and it is only prolonged and systematic research of a peculiarly 
arduous and difficult nature that can throw light on the matter. 


Iron Starvation in Euminants. 

The first and most important of these troubles in which the 
pasture is under the gravest suspicion, although to the eye good 
enough, is that of ''iron-starvation'’ in the Rotorua and adjoining 
counties. It is not confined to New Zealand, and even here 
probably exists in areas other than the great inland plateau of the 
North Island. 

The writer in 1924 (25) predicted that in three cases in other 
lands a mysterious disease would prove to he the same as "hush 
siekiiess.” This is now being verified. 

Ill Ejtxg Island, off the coast of Tasmania, the Veterinary 
authority of that ’State (C. G. Dickinson, B.Se.) has declared a 
disease called" coasty disease’’ (26) to he the same as ''bush sick- 
ness” and to he curable by the same method, an iron-ammonium- 
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citrate remedy, or changing to '4iealthy/'’ or, as A hey call it, 
sound’’ country. The soil on which it occurs is a dune sand con- 
taining a large quantity of carbonate of lime (50 per cent, in the 
sample analyzed). 

In the Kedong Valley, Masai Eeserve, Nairobi, British East 
Africa, on a grey volcanic ash, the symptoms of a similar disease 
'^Nakuruitis” in cattle are the same as those of ' 'bush sickness,’' 
and the authorities are now finding (personal communication) that 
it is curable by the same method, administration of iron and 
ammonium citrate, 

111 the Cheviot Hills, North Britain and elsewhere in that 
country, a disease called ''pining,” "vinquish,” or "daising” in 
sheep has been known for over 100 years, having been accurately 
described by Hogg, “the Ettrick Shepherd.”' This occurs on 
pasture, according to Grimmett (personal eommunication) grow- 
ing on a sandy silt soil (i.e. of the same type as the Mamaku soil). 

Pining” animals respond to treatment with iron and ammonium 
citrate (27). 

Ill treating "iron-starvation” in the following pages the 
writer would first like to quofe the opiiiionis of those who first 
studied the disease in the field, and show how their deductions 
have been verified. Their observations are forgotten, being buried 
in Departmental reports long out of print. The writer would like 
to pay his tribute to the veterinary profession, members of which 
have been indispensable in this work, and with whom for nearly 30 
years the writer has worked in amicable and active co-operation. 
The eminently practical help I'endered in the field has made the 
writer’s work much easier, while their manly and frank per- 
sonality has made it a pleasure to be associated with them. 

Some Old Opinions, Experiments, and Advice. 

The study of the deficiency disease for many years known as 
"bush sickness,” "bush disease,” "Tauranga disease,’’ or. "the 
skiiinies,” and now definitely and officially known as "iron-star- 
vation” was eommenced by the writer in 1900 at the request of 
the Government Chief Veterinarian, J. A. Gilruth (1). Several 
chemical analyses of soil, natural waters, and pasture plants were 
made from that date onwards to 1909, but the work was spasmodic 
owing to the difficulty of securing samples from a district not 
easily accessible and 400 miles from Wellington, and the matter 
not being recognized as so pressing as some other work of the 
Chemistry Division. Previous to the writer entering the field, the 
Government Veterinarian first appointed by the New Zealand 
Government, A. Park, 1898 (2), had made the suggestion that cases 
belonging to a settler at ArahiVi, (near Mamaku) might have been 
I'eferred to any form of "anaemia or neglect,’’’ post mortem of one 
cow showing that no disease existed, and removal of other two 
cows to fresh pastures resulting in complete recovery without 
medicinal treatment. Park makes the statement that "this form 
■of anaemia in cattle is apparently due to something deficient in the 
.soil of that locality.” He states that by changing the cattle to 
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good eoiuitry and then returning them to the nnhealthy country 
settlers may keep their stock in good condition. Park here gives 
the advice that every medical and veterinary practitioner would 
probably have given in an isolated case of anaemia to try 
iron medicine as the natural remedy for such cases. ''If 'Some of 
the settlers would take sufficient interest in their stock and 
administer carbonate of iron, we might see what could be done 
to improve the cattle on the pastures mthout removal, but until 
they do so and attend to details, I fear we must rely on what has 
been successful in practice, viz., change of pasture.” He further 
(p. 92) discusses the same disease in sheep occurring at Tauranga. 
In this case also, he was unable to find any organic disease, and th('^ 
experience is recorded tbat as in the case of cattle (at Arahiwi) 
the sheep do well for a time and fatten, but after five or six 
months pine away and if not removed soon die. ”On the sugges- 
tion of Mr. Clifton, one pet lamb was treated with Parrish’s 
Chemical Pood (Syimp of Phosphates of Iron) and was said to 
improve a little but eventually pined away and died. Probably 
the green carbonate of iron as prepared by Burrows and Welcome 
may be found a suitable remedy, for it is said to be successful in 
the human subject in cases of anaemia, and very reliable.” 

Park’s suggestions are given in extenso as showing that 
although he was alive to the remedy on general grounds for 
treating anaemia, the cause was yet to be determined. Anaemic, 
may be caused by slow poison as well as by starvation, and until 
that "something wanting in the soil” as he puts it, or as we now 
should say, something wanting in the pasture, is ascertained, no 
logical treatment of the animal or pasture can he prescribed. 

It was not until the iron sulphate-top-dressed pasture pimved 
on sheep so efficaceous in the Lichfield experiments, 1911/1912/13, 
(9) that the trial of iron medicines was indicated as a logically 
correct remedy for bush sick stock. The recovery of a ruminant 
undei\administration of iron remedies necessitates, a long and tedious 
treatment — a matter of weeks rather than days elapsing before 
any improvement can be noticed. It is doubtful whether any 
advice to give iron medicine would have been persisted in had not 
the treatment been dictated by evidence provided from the chemi- 
cal analysis of many samples of soils, pasture plants, and animal 
■specimens, cnlminating in the successful Lichfield experiment. 
Again, when laying down that experiment, sulphate of iron was 
possibly the last thing that one would have thought of for a top- 
dressing nnmixed with other manures unless iron deficiency were 
suspected. Hence it will be seen that any advice involving long 
and tedious treatment, is likely unless supported by strong reasons 
to be disregarded as, in point of fact, Park’s advieci in 1898 to try 
iron remedies was disregarded. 

After mentioning the existence of the problem in the 1897 
report, p. 68, where he used the word "pining,” ^ G-ilriith, (3) 1899 
recorded his examination of a few cases of "Tauranga or Bush 


^ A similar disease, in Scotland is known as “pining.' 



Aston. — Mineral Content of Pastures. 539 

Sickness.'’' Two sheep and 'Oiie eow ''revealed absolutely nothing 
which could be determined as causative of the progressive anaemia 
chara'Cteristic of the complaint.’' He sipeate of the interest and 
perplexity of this disease and ''promises experiments the follow^ 
Ing year. ” The experiiiients (4) are given in the 1900 report and 
are exceedingly interesting. The results have never been satis- 
factorily explained. Brielly they consisted in taking fifty sheep in 
November, from what were considered to be the worst of the mob 
belonging to the Thames Valley Estate and placing them on 
unhealthy''^ land similar to country where they had been on since 
August. Thirteen of these, sheep were taken to what is now 
Te Kauwhata in healthy country (a heavy clay loam soil) 109 
miles from the unhealthy country,, and placed on a bare ploughed 
paddock. Green food from affected land was cut and railed two 
or three times weekly to the 13 sheep on the bare paddock. These 
were in such a low condition when they arrived that some of 
them had to be carried from the trucks to the paddock. The 
fodder sent was coarse ovei’-ripe grass, chiefly Yorkshire fog with 
a little fox-tail and red clover, and being sent only twice weekly 
was apt to heat before being used, yet the sheep improved in con- 
dition with the exception of the three very bad cases which had to 
be caxHed to the station. These lived a fortnight before dying. 
TJnfartuJiately no *t)ost niorteni was made. Al>out a month after 
these were placed at Te Kauwhata, those in the "bush sick” area 
were inspected and a dozen found to have died, post moxiem on 
one by Clayton showing anaemia with ' fatty liver but no other 
lesion. Gilruth visited the wSheep in Pebruary, and found no trace 
of food growing on the paddock at Te Kauwhata, the animals 
being fed eixtibely on food now aiTiving three times a week, but 
not in quantity calculated sufficient to fatten any animal. The 
sheep were in poor condition but with a general appearance of 
health, and, were feeding with avidity on the fodder from the 
unhealthy country, thixs having food similar in all respects to 
those on the unhealthy country, the only difference being the 
water" supply. Gilruth next visited the control animals left in the 
bush sick country. In a small paddock xxnder the immediate con- 
trol of Mr. *Wrigley, Taxnikenga, who periodically fox^warded the 
fodder to Te Kauwhata, all were found to be affected. One sheep 
had died and the others were emaciated and weak. Post mortem 
examination gave the usual result indicative of bush sickness. On 
the other paddocks in the bush only twelve sheep could be 
mustered out of the foi^ty-two placed there in November, and these 
were similar to Wrigley’s poor and emaciated, and post mortem 
gave the usual bush siekne.ss indications. This experiment satis- 
fied Gilruth that the herbage gx"own on the so-called sick country 
is not in itself inimical to the health of stock. Gilruth concluded 
that the remedy was to be sought for in a change in the system 
of management rather than in drugs or treatment of the laxid, at 


'vvoi'ds “healthy"’ and “unlxealthy*" applied to lands must be under- 
stoorl to refer respectively to those which are free fronx the disease and those 
on which '.it occurs. 
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least so far as slieep are concerned. He could only endorse the 
treatment already adopted by settlers in the district, of periodical 
ehaiiging of the stock from '‘sick'’ to what is known to be "healthy'' 
country every few months. He quotes a report by the present 
writer showing that there was no poison in the Avater the stock 
drank, or in the pasture they ate, or the soil on which the pasture 
grew* These are the only occasions that Gilruth mentions the 
matter in his published report. Although he did not leave the 
Department’s service until 1909, "bush sickness” is not again 
mentioned. On two occasions when he mentions it he uses the word 
"perplexing”' and he wisely express;es no opinion as to the cause. 
It must not, however, l>e thought that tliis silence meant that 
nothing had been done. As a matter of fact much work was done 
but never published. Transfusions! of blood tests and many post 
mortems were carried out by Gilruth, Clayton and Lyons, veterina- 
rians assisted by Eobert j^exander, subsequently Stock Inspector 
in charge of the Waikato. The names of these men are sufficient 
guarantee that the matter was thoroughly investigated from a 
veterinary point of view. 

Official unpublished records shoAv that in 1903 Gilruth reported : 

"As a result of these experiments, I arrived at the following 
conclusions : — 

(1) That the disease on the different properties is the same, 
and that the disease in cattle and sheep is similar. 

(2) That the wmter-supply has no immediate bearing on the 
disease. 

(3) That the disease is not due to any micro-organism, and is 
not ill any way transinissable from animal to animal, even in 
direct inoculation of the blood of a sick animal into the veins of a 
healthy. 

(4) That to the naked eye and under the microscope the 
tissues and the blood present no diseased condition, and that com 
tary to what one would expect especially from the rich looking 
pasture at Kaharoa everything points to a deficiency of some 
important constituent in the food-supply. 

(5) That all aiiinials become most rapidly affected on 
Kaharoa, next on Lichfield property, and least readily at 
Tauranga, 

111 1905 (5) the writer reports having recently visited the 
bush sick area and collected samples of soils and blood of the 
affected animals. The bloods w'ere taken by Clayton and Lyons 
from animals diagnosed as being in advanced stages of bush sick- 
ness. Previous to this, many analyses (6) had been made of the 
soils, pasture ash, and waters from the sick country, and are to be 
found in the Chemistry Division Reports, but they were made 
chiefly with the view of detecting any poisons which might be 
contained in the soil or the herbage, and so be consumed by the 
animal and lodged in its tissues. The idea of copper, the only 
elenient found to whieh suspicion could be attached, as being respon- 
sible ivas fully tested (6 "The Chemistry of Bush Siclmess”) and 
finally the possibility of there being any mineral poison respon- 



Aston. — Mineral Conien't of Tmiiire^. 541 

siblo was abandoned after exhaustive tests ; see Domini on Labora- 
tory Report (7) (15). 

In the case of a mineral poison, it is difficult to believe that if 
this were being* ingested with natural food, i.e., pasture, that the 
addition of a small amotunt of imported oats, bran, or linseed to 
the animals' diet would prevent the poison from ultimately exer- 
cising a poisonous effect on the animals. In the case of an organic 
poison, it seems improbable that the same compound could be 
produced in such dift‘erently related plants as the grasses on the 
one hand and the clovers on the other, and yet animals seem to 
develop bush sickness both on pasture which is largely clover or 
when it is largely grasses. There is also the difficulty of imagining 
any poison which could affect all ruminants and not other domestic 
herbivores, e.g., horses which remain continnonsly healthy on those 
types of soil growing the pasture which is most fatal to ruminants. 

The field for enquiry was now narrowed down to the search 
for a deficient element in the food-supply. The analysis of the 
blood of animals in an advanced stage of ^‘bush sickness” had 
shown that the elements phosphorus, potash and iron, charac- 
teristic of the blood corpuscles, were deficient (6). It was not to 
bo thought that potash could be deficient in the food, as it was an 
abundant constituent of the pumice soils, and clovers (which 
absorb quantities of potash) are always present in the pasture of 
the affected country. For a considerable time, attention has been 
focussed on the possibility of phosphoric acid being the deficieni: 
element, a line of investigation which was sanctioned provisionally 
by a well-known professor of pharmacology whom the writer con- 
sulted personally in 1903, in England, and who gave it as his 
opinion after hearing the symptoms that the trouble was caused 
by an abnormality of the salts of the food. Accordingly in most of 
the experiments laid down on farms leased by the Department of 
Agriculture in the Rotorua county for finding a practical solution 
through application of top dressing to the pasture, phosphates 
were extensively used. This phosphate-defieieney hypothesis was 
supported by analysis of the soil and of cocksfoot grass, which 
was shown to contain a smaller amount of phosphate than is usual 
when grown on ordinary healthy country (14). Analysis of the 
sick animals' bones failed to show any deficiency of phosphate; 
moreover bone trouble has not been found to 1)6 a symptom connec- 
ted with bush sickness, and one would expect a deficiency of phos- 
phate sufficient to cause the death of a ruminant to show itself by 
malnutrition in the bones, which are the repository or storage 
organs for phosphates in the animal (20). 

Experiments (8) with steers on pasture, which had as much 
top-dressing super-phosphate supplied as 7 ewt per acre/ showed 
that although the animals benefited by the increased nutritive 
value of the pasture they could not be kept permanently healthy 
by that means. In two oases, bearing in mind the deficieney of 
iron found in the blood of the affebted animals, the writer s sug- 
gestion wasi adopted and iron sulphate used as a manure to supply 
that element possibly deficient in thh pasture. 
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Experiments (9) witt sheep ‘at Lichfield are recorded as 
follows; — will be noted that with sheep the best results were 
obtained from those depastured upon paddocks top-dressed with 
iron sulphate. In this ease the ewes kept in exeellent condi- 
tion throughout and reared their lambs successfully wdth one 
exception, and that lamb had reached good marketable condition 
and could have been profitably sold before any indication of bush 
sickness was manifested by it. Further on the other two experi- 
ments in series 4 wdiere no iron dressing* was used all the lambs 
died; and in the adjacent control paddock not only did all the 
lambs die but also all the three hoggets and two of the five ewes) on 
it. In the case of the other iron sulphate experiments with sheep 
it was unfortunate that one of the two animals used, died through 
accident. The other, however, maintained excellent health and 
condition for a long period, ultimately dying of bush sickness in 
January, 1913, nearly two years after it had been placed on the 
paddock, -at Martin’s, Mamaku . (series 3). That these experi- 
ments with iron sulphate were subsequently discounted by experi- 
ments with sheep where the treatment did not prove efhcaceous 
somewhat hindered the investigation, as in, the eyes of the practi- 
cal man the results appeared indefinite; but in the mind of the 
chemist two successful pasture experiments strengthened the 
suspicion that absolute deficiency of iron in the pasture was the 
cause of "'‘bush sickness.” 

A new Director of the Veterinary Division, Dr, Reakes, had 
been appointed to succeed Gilruth in 1909, and had personally 
directed the field experiments with animals on different leased 
areas of '^bush sick” lands. The leased areas were finally 
abandoned in favour of a Departmental farm at Mamaku for the 
sole study of the problem. Then came the war with the shortage 
of men, and the depression afterwards with shortage of money. 
This may be said to have thrown the investigation back some ten 
years; for it is not till 1924 that the writer (10) was able with any 
confidence to begin a series of articles in the Journal of the 
Department of Agriculture, setting forth a reasonable theory. 

In 1912 (20), the writer had stated ‘"about eight years* ago 
I made analysis of sick animals’ blood and found it extremely 
deficient in iron. Subsequent tests (6) confirmed that analysis; 
this together with analysis of soils and grasses, hinted that a 
deficiency of assimilable iron in the food might be the cause of 
the sickness. This suggested the apjplication of iron compounds to 
the soil as a possible remedy. When therefore asked to suggest a 
series of schemes for ^top-dressing the pastures of the affected 
country, iron sulphate was recommended by me for two farms 
situated widely apart. It is significant that of all the substances 
experimented with iron sulphate applied alone to pasture has been 
the most successful in enabling sheep (the animal most susceptible 
to the sickness) to be kept healthy over a period of 18 months. 
This is the more remarkable as of the substances tried, phos- 


Actually in m04. 
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X)liates, lime, potash, nitrates, and iron sulphate, the last is the one 
which would possibly not ha.ve been thong'ht of had the analysis 
not sag'g'ested it. The opinions g^enerally expressed by authorities 
are not favourable to the use of ' iron sulphate as a manure. 
Although essential to plant-growth, iron is required in such 
ininute (quantities that all soils are thought to eontain sufficient. 
AVhen iron sulphate proves beneficial, the result is generally 
regarded as due to an indireet action and not to the supply of 
the plant food, iron. ’’ 

Another successful experiment in the use of an iron com- 
pound as a top-dressing was carried out at the Mainaku Farm. In 
tliis case the spent iron oxide from the gasworks was used, and 
the animalS' — sheep — ^were kept healthy for nearly two years on 
the paddock to which no other dressing had been applied. 

During the interval in the research caused by the war, one 
thing had been proved. The administration of a suitable iron 
salt to a cattle beast in the proper proportion over a fairly long 
peiiod would absolutely cure bush sickness, the food of the 
animal remaining unchanged. This discovery (11) was the direct 
result of the Lichfield experiment in indicating that iron was a 
remedy when applied to the pasture, and this in turn wuis the out- 
come of the analysis of the diseased animals’ blood. The iron 
remedy first used with success was the syrup of phosphate of iron. 
Other iron salts wex’^e tried with a view to the adoption of one 
nioro easy to make and handle, notably the lactate, the 
tartrate and the double salt iron and ainmonimn citrate. No 
success was obtained at all with the lactate, but the tartrate gave 
good results, and finally the iroxx anxmoixium citrate was adopted 
and found perfectly reliable as a cure (12). This was a great 
step forward in the knowledge of the disease, and one which 
undoubtedly points to iron as being the deficient element in the 
food supply. Of the three radicles in this salt, iron, ammonium, 
and citric acid, iron is the only one likely to be deficient, since 
both ammonium and citric acid can be ruled out as a possible cure. 
The former has actually been tried as an ammonium chloride lick 
without effecting any improvement in a sick aiximal, and citric 
acid is present in all pasture. 

It 'should here be pointed out that the anaemia is different 
from the isolated eases occurring in every medical practitioner’s 
experience, where one individual in a group all getting the same 
food, becomes anaemic. In the case of ^‘bush sickness” all the 
animals on the worst type of country will become in time anaemic, 
and if not removed or treated with concentrated food or medi- 
cines, all will assuredly die. With the iroix treatment, if the 
animals, however badly affected, can be kept alive for a fortnight 
after the treatment conxmenees, they will invariably recover. 

Analyses of pasture plants coUected in 1913 and 1914, from 
healthy and sick country clearly showed great differences in the 
iron content of the ash (13). In 1914, the writer again consulted 
an eminent British bio-chemist, who listened patiently to the des- 
cription of the symptoms of '^bush sickness” and finally said 
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‘ ^You find deficiency of iron in the soil growing tlie pasture, in the 
pasture feeding the stock, in the blood of the animal, and when 
you dose an animal with iron it recoyers. What more proof do 
you wantr' A good deal more is, however, required to be learnt 
and the results will possibly be of fundamental importance when 
the facts are fully established and will help to put on a firm 
foundation the proper, treatment of pastures and the effect of 
differing types of soil on the pastures produced on them. 

In order to eliminate other poissible causes which may be co- 
operating to produce iron starvation, it is necessary to examine 
the influence of other minerals in the food supply including 
manganese and calcium. In South Africa a most puzzling 
deficiency disease was found in the end to have two causes and 
there is no reason why in a very great tract of country marked 
by universal low iron content in the soil, but where nevertheless 
there do occur patches of country where the disease is unknown, 
there may be some minor cause or causes operating to produce a 
milder type of disease or to prevent the occurrence entirely. 

Much work has been accomplished at Mamaku Demonstration 
Farm (24), during the time it has been at work. Such great and 
permanent effects for good follow a liberal dressing with phos- 
phate, as is shown by the well-established practice in the Waikato, 
that it seems needless to stress its general value at Mamuku in 
improving the carrying capacity, but the writer is convinced that, 
in addition, phosphate has an indirect action in ameliarating the 
incidence of bush sickness, although no iron is supplied in any 
commercial phosphate, except basic slag. A closer sward is 
formed, white clovers become more abundantly evident, and 
pasture plants have their root systems much stimulated, and, no 
doubt, are thereby enabled to absorb more iron from the soil. The 
porous soil contains abundant iron combined as silicate, and in 
this form one can only suggest that it is not available for the 
plant, or that if it does become available it is either oxidized to an 
insoluble state or that it is quickly leached away in a soil where 
the percolation is downward, and seldom or never upwards by 
capillary attraction.^ The analysis of the soil, however, is incon- 
clusive owing to the difficulty of determining what iron is 
available for plant-growth. A much surer way of testing the 
matter is to ascertain what amount of iron the pasture contains 
compared with that grown on other lands which are known to be 
free from disease. 


Experiment^vl. 

The composition of a fodder plant is influenced by three 
classes of facts (Warrington) namely those relating to:— 

(a) The age of a plant, or to the relative development of the 
parts, leaves, stems, fruit, etc. 


^Till's statement would apply equally to any soluble salt of iron used 
as a manure, aud may account for the fleeting effect of ferrous sulphate on 
the pasture. 
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^ (b) The composition and physical eonditioii of the soil in 
which ^ the plant grows, which includes coiisiderati'oii of the 
manuring and the climate, 

(c) The specific distinctness or the botanical relationship to 
other plants. 

It is therefore desirable in studying the mineral composition 
of pasture to consider the effect of one varying condition at a 
time, the other conditions being as far as possible kept constant. 

Accordingly, in the following account an endeavour is made 
to arrive at the truth, the enquiry being limited to three species of 
plants growing upon three or four types of soil in the same county, 
on both manured and uiimanured ground. The stage of growth 
has been limited to what is known as well-grazed good cow- 
pasture and the samples, taken as far as possible throughout the 
whole year, have been carefully selected by Mr. G-riminett or the 
writer. They were cleaned of any sandy matter by quickly wash- 
ing in water, a proceeding which may have resulted in loss of 
potash aaid soda, but these were not in any case estimated, and the 
error in other constituents estimated from washing is probably 
negligible. After drying, the samples were sent to the 'Wellington 
Chemical Laboratory where they were carefully picked over, neg- 
lecting woody stalks and any material foreign to the species being 
analyzed. In this way it is hoped that the botanical purity is 
guaranteed, but that the freedom from earthy contamination can 
be assumed is more than can be hoped. In some cases earthy 
impurities seem to adhere so tenaciously to the leaves that they 
cannot be eliminated by washing. After air-drying, the samples 
were dried in the hot water oven to a brittle state, which enabled 
the portions to be broken in the hands to a state fine enough for 
ten to twenty gram portions to be weighed with every probability 
of obtaining a fair sample. 

In analyzing samples of fodder plants it is desirable to estab- 
lish the presumption that a sample is pure and free from such con- 
tamination. of earthy particles as would appreciably affect the 
results of any analysis for mineral foods it is sought to estimate. 
This precaution is especially necessary in the case of elements such 
as iron or manganese which exist to a much greater proportion in 
the soil than they do in the tissues of the pasture plant living on 
that soil. It is probable that ruminants pannot assimilate sucli 
mineral foods when they are presexxt as earthy contamination.'^ 
Such minerals it is thought must first be absorbed and be present 
in the tissues of the plant before the animal can absorb them. 
Iron, for instance, may exist in amount about one per cent, in a 
pumice soil and is extracted by the hydiuehloric acid used in dish 
solving the plant ash. The amount of iron present in the tissues 
of dried grass is about 0.01 per cent, or one hundredth of what it 
is in the soil. It will easily be seen that a very small contamina- 
tion of the grass with soil will make a very large error in the 


^Experiments at Mamaku with, iron salts of mineral acids suggest that 
they a^e not so assimilable as those in combination with organic acids. 
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estimation wlien the grass ash is. analyzed. Half a gram of pumice 
in one hundred grams of dried grass will contribute therefore as 
large an amount of iron as .005 per cent, to the assay, an amount 
as large as the grass tissue may itself contain, involving an error 
which therefore doubles the time iron content. 

In order then to guard against the effects of an impurity which 
all the precautions ta.ken in sampling have not been able to exclude, 
the results of analysis have been classified into contaminated and 
imcontaminated samples. In the contaminated samples the 
amount of iron and manganese have been given, but these deter- 
minations are not to be accepted as representing the natural ash of 
the plant. On the other hand, the amount of phosphoric acid 
and lime occurring naturally in pumice soils is so small that con- 
tamination does not contribute an error large enough to swamp 
general conclusions, which may therefore safely be drawn from 
determinations in samples contaminated by earth. 

In ascertaining from analysis what samples are and what are 
not contaminated the writer makes use of two facts, the content 
of silica and the content of alumina. The silica is absorbed by 
grasses to a much larger extent than by clovers, so that a different 
standard is required for each class of pasture plant. When the 
amount of silica is greater than a certain amount, it is valuable 
evidence of contamination by earthy siliceous matters. The esti- 
mation of alumina is especially valuable as a method of deter- 
mining the purity of a pasture sample. Aluminium always 
accompanies iron in New Zealand soils, but it is only absorbed by 
the higher plants to which the fodders belong in very small 
traces. Hence if more than traces of aluminium are found in a 
solution of the ash of a pasture plant, one may conclude that it is 
contaminated by earthy matter, and that the iron determination 
should be disregarded as probably much too high. Probably also 
the manganese determination will be in error from the same 
cause. 

As to the manner of stating the results, ahd the methods used 
in analysis, the calculations are all stated as percentages of the 
constituent calculated on the sample dried in the water-oven until 
the loss of reheating was inappreciable. The method is in con- 
formity with that used by research workers in other parts of the 
world, .and in the writer's opinion is justified by his experience. 
The methods of analysis used are official, or have stood the test of 
long experience in the writer’s laboratory, and where any method 
wms used other than that sanctioned by olficial publications it was 
checked by official methods by another operator'. The writer 
would like to draw attention to the difficulty of obtaining a repre- 
sentative portion for analysis when dry grass or clover tissue of 
low specific gravity is contaminated with sandy or earthy material 
of much higher specific gravity. Contaminated samples must 
therefore be very carefully sampled, and in such cases check 
assays always made on duplicate weighed portions. 
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Discussion of the Results. 

The aim in analyzing the samples of pasture components was to 
obtain data from representative portions of the most eominoiily occur- 
ring plant staples in that condition in which they were actually being 
consumed by the ruminant. For the present the results reported 
refer only to cocksfoot grass, red clover, and white clover. It is 
hoped to extend the work in the future to other species, to 
pastures as a whole, and to inorganic constituents other than 
those upon wdiich the work has hitherto been done. 

It should be premised that 'M 3 ush sickness’’ does not in the 
Rotorua County occur on land the top soil of which is finer 
than a sandy loam ( 22 ) and that although the practice of 
fertilizers, the nearness of the water-table to the surface 
and. the packing of soil particles by running or lake water, and the 
admixture of ‘diumus” may convert a coarse pumice soil to a’ 
healthy one for stock, it will be well to regard all soil types 
mentioned herein as suspicions except the sandy loaiiis of Oturoa 
and Te Ngae, and the external samples. Another type of fine 
vsoil occuri’ing in the Rotorua district te the silt soil of the 
Atiamuri Road. No pasture samples have, however, been received 
from there, but it is known to be healthy (23). 

Cocksfoots — In the uncontaniinaiedy unnuinured cocksfoot grass 
(Dactylis glomeraia) samples, it will be seen that the average iron 
content of the grass from the three coarse soils is the 
same (.014 per cent. FesOg), while that of the loam soils 
is much higher (.017 to .020 per cent. F 2 O 3 ). The 
external samples from the Waikato and Wellington yield 
more than double the amount of iron found in those lowest in 
iron. The calcium content does not seem to vary much, and no 
general results can be drawn from the manganese average figures, 
and the magnesia figures are fairly constant. The lowest figures 
for phosphoric acid are, however, yielded by the nnliealthiest soils, 
but the converse is not here true. In the %mcontamina>tedf manured 
samples, the manuring, largely phosphates and iron, has increased 
the iron and phosphate content very appreciably, and has also 
increased the calcium when the plants are grown on the coarser 
soils. An analysis given of cocksfoots taken in June, from Te Ngae 
ealcareous sandy loam, is interesting as showing the effect of wash- 
ing the sample on the ash, silica, and alnmina. The word/ 'fusion” 
means that the sandy matter (undissolved by hydrochloric acid) 
was fused with sodium carbonate and the alumina determined in the 
resultant melt. All the other constituents except the nitrogen were 
estimated in the ash dissolved, in dilute hydrochloric acid. 

Red CloveTS—lii the uncontaminated, unmanareif samples 
again is obtained definite evidence of the lack of iron in red clover, 
another important component of pasture on the pumice lands. The 
anfxounts of lime, magnesia, and phosphoric acid are fairly uniform in 
all samples. In the contaminated samples although the iron results 
must be disregarded, the phosphoric acid, calcium, and magnesium 
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results are valuable evidence. As one would expect, the ainonnt of 
iron varies as the healthiness of the country; the healthier the 
cDuiitr^", the more iron, the less healthy the less iron in the nncon- 
tamiiiated samples. 


White clovers — In the white clovers there is no woody stem 
produced, and one would expect less; deviation due to stage of 
growth than occurs in the other two staples, cocksfoot and red 
cdover. There is greater difficulty in securing samples of white 
clover, free from earthy contamination due to the lower-growing 
habit of the plant. The uncontammated, mimanured samples show 
a smaller iron content in samples grown on coarser soil than those 
from the loams. The manuring has apparently raised the phos- 
phoric acid content. Inserted here are two samples from loam-soil 
districts. Turakina and Pahiatua, far removed from the pumice 
lands. 


One would place the above localities in the following order with 
regard to the incidence of bush sickness. Commencing with the 
unhealthiest and ending with those perfectly health^": — 


Unite altliy 


(1) Kaharoa, Te Pu, and Kapakapa Eoad. 

(2) Mamaku. 

(3) Tauranga and Omanawa. 


f (4) Oturoa 

Ilealiliy -j (5) Ngongotaha lakeside and streamside. 

I (6) Te Ngae Eoad. 

The remedial treatment recommended in the treatment of iron 
starvation is given on page 181 of Part 1 of this volume. 

The writer has to express his gratitude and thanks to all 
those skilled veterinarians already mentioned who have in the 
past lent their cordial co-operation and practical knowdedge in 
helping onward the research, and especially to Dr. Eeakes, 
Director-General of the Department, wffio has always taken a keen 
interest in ^GdusIi sickness, and has patiently directed the 
va.rious resources at his conimaud so that the -work might go 
steadily forward; to Mr. J. Lyons, Director of the Live-Stock 
Division, and Mr. W. T. Collins, Auckland Superintendent, for 
their heaidy assistance ; to his own chemical staff the writer, in 
the early years, has been gneatly indebted; to John Chilwell, 
F.I.C., Theodore Eigg, M.Sc.. for valuable co-operation, and latter- 
ly to P. T. Leighton, L. D. Foster, M.Sc., E. E. R. Grimniett, M.Sc., 
and I. J, Cunningham, who have all worked with intelligence and 
enthusiasm. To Dr. J. B. Orr, D.S.O., M.C., etc.. Director of the 
Eowett Institute Aberdeen, who has encouraged the writer to 
carry on with this work and has been most helpful with advice 
and support, the 'writer desires to express his deep obligation. 
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PERCY GATES MORGAN, 1867-1927. 

The late Percy Gates Morgan, Director of the Geological 
Survey of New Zealand since 1911 was born in Tasmania in 1867, 
but came to New Zealand with his parents at an early age. He 
was educated at the Taieri Ferry State School and Otago Boys 
High School. He entered Otago University in 1885 as the holder 
of a Junior University Scholarship, obtained his B.A. in 1890 and 
his M.A. with honours in English in 1891. He also studied under 
the late Professor 6. TI. F. Ulrich at the Dunedin School of Mines, 
becoming an associate of that school in mining and receiving also 
a certificate in Mine and Land Surveying. 

Between 1890-95 Mr. Morgan thoroughly learned the art of 
coal-mining as j>ractised at Green Island. In 1895 he went to the 
Hauraki (loldOeld, for a, time va)rked in the deadly dry-crushing 
batteries then used in the southern part of that district, and in 
1896 passed his examination as Battery Siipeiintendent. In 
Septeinber 1896, he wa.s appointed assistant lecturer at the Thames 
School of Mines, a position he resigned to become director of the 
newly established School of Mines at Waihi. He began life duties 
there on 1st July, 1897, and remained for nearly eight years. 

In May, 1905, Mr. Morgan joined the staff of the New Zealand 
Geological Survey, then being re-organized by Dr. J. M. Bell, 
whom he followed as director in 1911. On 21st July, 1916, in 
addition to his other duties he took over the Under-Secretaryship 
of the Mines Department, having been already Acting Under- 
secretary for three months. His inclination, however, did not lie 
i'u aiiministrative work, and at his own request he was relieved of 
iliis positiou at the end. of October 1917. 

Mr. Morgan was an original member of the sliort-lived New 
Zealand Institute of Mining Engineers. For many years he was a 
inember of the Australasian Institute of Mining Engineers, from 
1901 to 1905 being on the council and acting as New Zealand 
correspondent: at the time of his death he wars New Zealand’s 
representative on the council. He was elected a fellow of the 
Geological Society of London in 1922. Mr. Morgan became a mem- 
ber of the /Wellington Philosophical Society in 1909, was elected 
president in 1924 and acted for the society on the Board of 
Governors of the New Zealand Institute. He was also a niember of 
the Australasian Association for the Advaneement of Science, of 
the Seismological Society of Am.erica, and of the Society of 
Economic Geologists. 

On becoming Director of the Geological Survey, Mr. Morgan 
was appointed to the Board of Examiners under the Coal Mines 
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and Milling Acts, and was elected chairman of that body. He was 
a member of the Board of Science and Art, and from time to time 
acted as an official representative on numerous commissions and 
boards- 

Mr. Morgan, who in 1900 married a daughter of the late Mr. 
Thomas Giliiiour of Waihi, is vsurvived by a widow and four 
daughters. 

' Most of Mr, Morgan’s held work was on the West Coast of 
the South Island, to which district he was detailed shortly after 
his appointment to the staff of the Geological Survey in May 1905. 
He assisted in the examination of the Hokitika Quadrangle, and 
later was in charge of the survey of the Mikonui, Greyniouth, aiict 
Buller-Mokihiiiui subdivisions. He did a large part of the field- 
work himself, though assisted for longer or shorter periods by 
A. E- Audi nir, J. M- Finlayson, E-, A. Parquharson and J. A. 
Bartrum, nieii not unknown in the geological world, who did their 
first field-work under Mr. Morgan, Much of these areas consists 
of rough niountainons country densely wooded to the snow-line 
and with few roads. Its exploration was not accomplished with- 
out difficulty and hardship. 

The chief economie result of these explorations was the 
mapping of the Greymouth and Westport districts, which 
together contain nearly all the high grade coals of New Zealand. 
The structure of the coalfields was worked out in detail, the 
succession of beds established, and the amount of coal estimated. 
Mr. Morgan showed that two sets of coal-measures existed on the 
West Coast, he added to Hector’s and McKay’s work on the 
allnvial gold deposits, and described the petroleum seepages at 
Kotuku. Of great theoretical interest was the fact that he proved 
that the structure of the southern Alps was not as had been sug- 
gested by Hochstetter, and till then accepted by all New Zealand 
geologists. In addition he showed that the Hawks Crag Breccia 
was not of glacial origin, and that the Tertiary sequence was 
broken by erosion intervals. 

During the last two seasons in the Bnller-Mokihinui Sub- 
division Mr. Morgan’s duties as Director of the Geological Survey 
considerably hampered his field-work. He did not again attempt 
to carry out an extended areal survey personally, -and, except for 
brief periods and chiefly in the Taranaki district, did no systematic 
exploration. Such time as he could spare fimm administrative 
and office work was spent in preliminary visits to districts later to 
be surveyed, in examiniiig quarries, mines, and desposits of 
economic value, and generally in acting as adviser to tbe Govern- 
ment in all geological matters. For this his wide experience and 
sound knowledge of geology in all its branches peculiarly fitted 
Mm, ■ 

Only a few of the results of this later work can here be 
mentioned. Mr. Morgan’s comprehensive knowledge of the 
minerals and rocks of economic value oecurring in New Zealand 
is shown by his numerous papers and reports on these inaterials,, 
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and especially by his as yet mipublisiied Mm era k and Mineral 
Substances of Netv Zealand. He made a special study of the coal- 
fields and oilfields of the Dominion, and wrote much about them. 
His early assoeiation with Waihi caused the vast amount of work 
and intensive study entailed in the preparation of the bulletin on 
the Waihi district to be a labour of love. 

Apart from the economic side his extensive knowledge of New 
Zealand geology is shown in his report on the limestones of New 
Zealand and in the notes accompanying his geological map of New 
Zealand. He wms particularly interested in the Tertiary rocks, 
which his extended experience led him to believe were broken by 
numerous unconformities, some merely local. Mr. Morgan’s early 
work in North AVestland made him interested in glaciation and 
structural geology, subjects to wdiich, in his later years, he devoted 
considerable study. 

Though not a specialist, with the limitations so often seen in 
a specialist, all his wn)rk wms characterized by thoroughnevss. His 
care and accuracy in the held w^ere exceptional, and were applied 
with unwearying patience; before wu'iting, the literature on any 
subject was niethodically suinmaiized; aud his reports when 
written were revised again and again. His published work has 
the unquestioning eonfidenee of those who know how con- 
scientiously it was prepared. He valued geological intuition 
highly, but strove to make his own and his officers’ reports 
indepeiideiit of it by basing results and deductions only on the 
vast array of facts collected. He strongly held that geology in 
New Zealand and the future mineral industries dependent thereon 
must be based on the sure foundation of accurate knowledge. To 
this end he carried out much spade work that would yield no 
iminediete return; the extmisive library he buik up, the palaeonto- 
logical research begun under his directorship, and his stout resist- 
anee to his officers being diverted from the areal survey he 
regarded as of prime importance, resulted from this belief and 
from his high ideals of scientific work. 

On account of his retiring disposition, and reluct aiiee towards 
verbal expression, Mr. Morgan did not appeal at once as do many 
with far less than his solidity to back their confidence; but if any 
papei* or work Avere submitted to him for criticism, he spared no 
troAible in exainining it, and in making notes on what weaknesses 
there might be and hoAA" these might best be remedied; at the same 
time he was ungrudging in his appreciation of good sound work. 
The death of Mr. Morgan, on 26th November, 1927, leaves a blank 
it will be hard to fill; it is a distinct loss not only to the work of 
geology in Ncav Zealand, but to the workers in geology also. 


J. HENDERSON. 
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NEW ZEALAND INSTITUTE ACT, 1908. 

1908, No. 130. 

An Act to consolidate certain Enactments of the General Assembly 
relating to> the New Zealand Institute. 

Be it enacted by the General Assembly of New Zealand in Parlia- 
ment assembled, and by the authority of the same, as follows : — 

1. (1.) The Short Title of this Act is the New Zealand Institute 
Act, 1908. 

(2.) This Act is a consolidation of the enactments mentioned in 
the Schedule hereto, and with respect to those enactments the follow- 
ing provisions shall apply: — 

(a) The Institute and Board respectively constituted under those 

enactments, and subsisting on the coming into operation of 
this Act, shall be deemed to be the same Institute and Board 
re^spectively constituted under this Act without any change 
of constitution or corporate entity or otherwise; and the 
members thereof in office on the coming into operation of 
this Act shall continue in office until their successors under 
this Act come into office. 

(b) All Orders in Council, regulations, appointments, societies in- 

corporated with, the Institute, and generally all acts of 
authority which originated under the said enactments or any 
enactment thereby repealed, and are subsisting or in force 
on the coming into operation of this Act^ shall enure for 
the purposes of this Act as fully and effectually as if they 
had originated under the corresponding provisions of this 
Act, and accordingly shall, where necessary, be deemed to 
have so originated, 

(c) All property vested in the Board constituted as aforesaid 

shall be deemed to be vested in the Board established and 
recognised by this Act. 

(d,) All matters and proiceedings commenced under the said 
enactments, and pending or in progress on the coming into 
operation of this Act, may be continued, completed, and 
enforced under this Act, 

2. (1.) The body now known as the New Zealand Institute (here* 
inafter I'ef erred to as ‘ Hhe Institute shall consist of the Auckland 
Institute, the Wellington Philosophical Society, the Philosophical 
Institute of Canterbury, the Otago Institute, the Hawke’s Bay Philo- 
sophical Institute, the Nelson Institute, the Westland Institute, the 
Southland Institute, and such others as heretofore have been or may 
hereafter be incorporated therewith in accordance with regulations 
heretofore made or hereafter to be made by the Board of Governors. 

(2.) Members of the above-named incorporated societies shall be 
ipso facto members of the Institute, 
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3. The control and management of the Institute shall be vested in 
a Board of Governors (hereinafter referred to as “the Board ”), eon- 

stituted as follows : — 

The Governor : 

The Minister of Internal Affairs: 

Four members to be appointed by the Governor in Council, of 
whom two shall be appointed during the month of Decem- 
ber in every year. 

Two members to be appointed by each of the incorporated 
societies at Auckland, Wellington, Christchurch, and Dun- 
edin during the month of December in each alternate year ; 
and the next year in which such an appointment shall be 
be made is the year one thousand nine hundred and nine. 

One member to be appointed by each of the other incorporated 
societies during the month of December in each alternate 
year; and the next year in which such an appointment shall 
be made is the year one thousand nine hundred and nine. 

4. (1.) Of the members appointed by the Governor in Council, the 
two members longest in office without reappointment shall retire 
annually on the appointment of their successors. 

(2.) Subject to the last preceding subsection, the appointed mem- 
bers of the Board shall hold office until the appointment of their 
successors. 

5. The Board shall be a body corporate by the name of the /^ New 
Zealand Institute,’' and by that name shall have perpetual succession 
and a common seal, and may sue and be sued, and shall have power 
and authority to take, purchase, and hold lands for the purposes 
hereinafter mentioned. 

6. (1.) The Board shall have power to appoint a fit person, to be 
known as the President,” to superintend and carry out all neces- 
sary work in connection with the affairs of the Institute, and to 
provide him with such further assistance as may be required. 

(2.) The Board shall also appoint the Pi^esident or some other 
fit person to be editor of the Transactions of the Institute, and may 
appoint a committee to assist him in the work of editing the same. 

(3. The Board shall have power from time to time to make regu- 
lations under which societies may become incorporated with the 
Institute, and to declare that any incorporated society shall cease to 
be incorporated if such regulations are not complied with; and such 
regulations on being published in the Gazette sIibII have the force 
of law. 

(4.) The Board may receive any grants, bequests, or gifts of hooks 
or specimens of ajiy kind whatsoever for ithe use of the Institute, and 
dispose of them as it thinks fit. 

(5.) The Board shall have control of the property from time to 
time vested in it or acquired by it; and shall make regulations for the 
management of the same, and for the encouragement of research by 
the members of the Institute; and in all matters, specified or un- 
specified shall have powder to act for and on behalf of the Institute. 

7. (1.) Any casual vacancy in the Board, howsoever caused, shall 
be filled within three, months by the society or authority that ap- 
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pointed the nicniber whose place has become vacant; and if not filled 
within that time the vacancy shall be filled by the Board. 

(2.) Any person appointed to fill a casual vacancy shall only hold 
office for such period as his predecessor would have held office under 
this Act. 

8. (1.) Annual meetings of the Board shall be held in the month 
of Janiiar,y in each year, the date and place of such annual meeting 
to be fixed at the previous annual meeting. 

(2.) The Board may meet during the year at such other times and 
places as it deems necessary. 

(3.) At each annual meeting the President shall present to the 
meeting a report of the work of the Institute for the year preceding, 
and a balance-sheet, duly audited, of all sums received and paid on 
behalf of the InstiBite. 

9. The Board may from time to time, as it sees fit, make arrange- 
ments for the holding of general meetings of members of the Institute, 
at times and places to be arranged, for the reading of scientific papers, 
the delivery of lectures, and for the general promotion of science in 
New Zealand by any means that may appear desirable. 

10. The Minister of Finance shall from time to time, without fur- 
ther appropriation than this Act, pay to the Board the sum of five 
hundred pounds in each financial year, to be applied in or towards 
payment of the general current expenses of the Institute, 

11. Forthwith upon the making of any regulations or the publica- 
tion of any Transactions, the Board shall transmit a copy thereof to 
the Minister of Internal Affairs, who shall lay the same before Parlia- 
ment if sitting, or if not, then within twenty days after the eom- 
mencement of the next ensuing session thereof. 

Schedule. 

Enactments consolidated. 

1903, No. 48. The New Zealand Institute Act, 1903. 


NEW ZEALAND INSTITUTE AMENDMENT ACT, 1920. 

1920, No. 3. 

An Act to amend the New Zealand Institute Act, 1908. 

[SOtlh July, 1920^ 

Be it enacticd by the General Assembly of New Zealand in Parlia- 
ment assembled, and by the authority of the same, as follows:— 

1. This Act may be cited as the New Zealand Institute Amendment 
Act, 1920, and shall be read together with and deemed part of the New 
Zealand Institute Act, 1908. 

2. Section ten of the New Zealand Institute Act, 1908, is hereby 
amended by omitting the words ‘ffive hundred pounds/i and sub- 
stituting the evvordsT^ one thousand pounds. 


Feom THE Finance Act, 1925, No; 51.' 

7, (1.) The Minister of Finance shall, without further authority 
than this section, pay to the Board of Governors of the New Zealand 
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Institiite the sum of one i'lionsand- iimidred pounds in each finan- 
cial year, commeiiemg with the ^•'ear begimiiiig on the first day of 
Aprilj nineteen hundred and twenty-five, to be applied in or towards 
payment of the general expenses of the Institute. 

(2.) This section is in substitution for section ten of the New Zea- 
land Institute Act, 1908, and that section and the New Zealand Insti- 
tute Aiiieiidmeiit Act, 1920, are hereby repealed. 

REGULATIONS. 

The following are the regulations of the New Zealand Institute under 
the Act of 1903: — 

The word Institute ’’ used in the following regulations means 
the NeAY Zealand Institute as constituted by the Ncav Zealand Institute 
Act, 1903. 

Incorporation of Societies. 

1. No society shall be incorporated with the Institute, under the 
provisions of the New Zealand Institute Act, 1903, unless such society 
shall consist of not less than tAYenty-five members, subscribing in the 
aggregate a sum of not less than £25 sterling annually for the pro- 
motion of art, science, or such other branch of knoAvledge for which 
it is associated, to be from time to time certified to the satisfaction 
of the Board of Governors of the Institiite by the President for the 
time being of the society. 

2. Any society incorporated as aforesaid shall cease to be incor- 
porated AYith the Institute in case the number of the members of the 
said society shall at any time become less than twenty-five, or the 
anioimt of money annually subscribed by such members shall at any 
time be less than £25. 

3. The by-laws of eY^ery society to be incorporated as aforesaid 
shall provide for the expenditure of not less than one-third of the 
aniiual revenue in or towards the formation or support of some local 
public museum or library, or otherwuse shall provide for the contribu- 
tion of not less than one-sixth of its -said revenue towards the 
extension and maintenance of the New Zealand Institute. 

4- Any society incorporated as aforesaid which shall in any one 
year fail to expend the propoifiion. of revenue specified in Regulation 
No. 3 aforesaid in manner proYuded shall from henceforth cease to be 
incorporated ivith the Institute. 

Publications. 

5. All papers read before any society for the time being ineorpor- 
ated AYith the Institiite shall be deemed to be communications to the 
Institute, and then may be published as Proceedings or Transactions 
of the Institute, subject to the folloiving regulations of the Board of 
' the Institute regarding' publications : — 

(a.) The publications of the Institute shall consist of— 

(1. ) A eurrent abstract of the proceedings of the socie- 
ties for the time being incorporated lYith the Institute, to be 
mtitiiled “ Proceedings of the New Zealand Institute ’ 


'^:New \ Zealand Guzettey 14th July, 1904. 
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(2.) And of transactions comprising papers read before 
the incorporated societies (subject, however, to selection as 
hereinafter mentioned) , and of such other matter as the 
Board of Governors shall from time to time determine to 
publish, to be intituled ''Transactions of the New Zealand 
Institute.^’ 

(6.) The Board of Governors shall determine what papers are to 
be published. 

(c.) Papers not recommended for publication may be returned to 
their authors if so desired. 

{d.) All papers sent in for publication must be legibly written, 
typewritten, or printed. 

(e.) A proportional contribution may be required from each 
society towards the cost of publishing Proceedings and 
Transactions of the Institute. 

(/.) Each incorporated society will be entitled t'o receive a propor- 
portional number of copies of the Transactions and Proceed- 
ings of the New Zealand Institute, to be from time to time 
fixed by the Board of Governors. 

Management of the Property of the Institute. 

6. All property accumulated by or with funds derived from incor- 
porated societies, and placed in charge of the Institute, shall be 
vested in the Institute, and be used and applied at the discretion of 
the Board of Governors for public advantage, in like manner with 
any other of the property of the Institute. 

7. All donations by societies, public Departments, or private indi- 
viduals to the Instittite shall be acknowledged by a printed form of 
receipt and shall be entered in the books of the Institute provided 
for that purpose, and shall then be dealt with as the Board of 
Governors may direct. 

Honorary Members. 

8. The Board of Governors shall have power t'o elect honorary 
members (being persons not residing in the Colony of New Zealand), 
provided that the total number of honorary members shall not exceed 
thirty. 

9. In ease of a vacancy in the list of honorary members, each 
incorporated society, after intimation from the Secretary of the Insti- 
tute, may nominate for election as honorarj^ member one person. 

10. The names, descriptions, and addresses of persons so nomin- 
ated, together with the grounds on which their election as honorary 
members is recommended, shall be forthwith forwarded to the Presi- 
dent of the New Zealand Institute, and shall by him be submitted to 
the Governors at the next succeeding meeting. 

Additional Regulation adopted hy Board of Governors on SOtii lanu-- 
ary, 1923, and published in the New Zealand Gazette of 
28tli May, 1925. 

10a. Vacancies in the list of honorary members shall be announced 
at each annual meeting of the Board of Governors, and such an- 
nouncement he communicated as eaily as possible to each incorporated 
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society, and eaeli sucli society shall on or before the 1st December 
nominate one person for each vacancy as honorary member, and the 
election shall take place at the next annual meeting of the Board 
of Governors. 


General Eeoulations. 

11. Subject to the New Zealand Institute Act, 1908, and to the 
foregoing rules, all societies incorporated with the Institute shall be 
entitled to retain or alter their own foima of constitution and the by- 
laws for their own management, and shall condnct their own affairs. 

12. Upon application signed by the President and countersigned 
by the Secretary of any Society, accompanied by the certificate 
required under Eegulation No. 1, a certificate of incorporation will 
be granted under the seal of the Institute, and will remain in force 
as long as the foregoing regulations of the Institute are complied with 
by the society. 

13. In voting on any subject the President is to have a deliberate 
as well as a casting vote- 

id. The President may at any time call a meeting of the Board, 
and shall do so on the requisition in writing of four Governors. 

15. Twenty-one days^ notice of every meeting of the. Board shall 
be given by posting the same to each Governor at an address furnished 
by him to the Secretary. 

16. In ease of a vacancy in the office of President, a meeting of 
the Board shall be called by the: Secretary within twenty-one clays 
to elect a new President. 

17. The Governors for the. time being resident or present in 
Wellington shall be a Standing Committee for the purpose of tran- 
saCiiiig urgent business and assisting the officers. 

18. The Standing Committee may appoint persons to perform the 
duties of any other office which may become vacant. Any such 
appointment shall hold good until the next meeting of the Board, 
when the vacancy shall be filled.. 

19. The foregoing regulations may be altered or amended at an^^ 
annual meeting, provided that notice be given in writing to the 
Secretary of the Institute not later than 30th November. 

The following additional regulations, and amendment to regula- 
tions, were adopted at a general meeting of the Board of Governors 
of the New Zealand Institute, held at "Wellington on the 30th Jaiiiiary. 

1918, and at Christchurch on the 3rd Pehruary, 1919. (See Ae/m Zeu- 
land\. Gazette, No. 110, 4th September, 1919.) 

EeGIJLATIOXS ■GOVE.RNIN.O THE FELLOWSHIP OP THE INSTITUTE. 

20., The Fellowship of the Ne%v Zealand Institute , shall be an 
honorary distinction .for the life of the holder. 

;. 21. The Original: Fellows shall he twenty . in number, and shall 
Jnelude the /past .PresM^^ and the Hutton and Hector 'Medallists 
who have held their distinctions, and’ positions prior to 3rd Pebrnary, 

1919, and who at that date are members of the Institute- The reinain- 
ing Original Pellow.s shall be nominated as' provided for in Eegula- 
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tion 26 (a), and shall be elected by the said past Presidents and 
Hector and Hutton Medallists. 

22. The total number of Fellows at any time shall not be more 
than forty. 

23. After the appointment and election of the Original Fellows^ 
as provided in Regulation 21, not more than four Feilows shall be 
elected in any one year. The number to be elected in any year shall 
be decided by the Board of Governors at the previous annual meeting. 

24. The Fellowship shall be given for research or distinction in 
science. 

25. No person shall he nominated or elected as Fellow unless he 
has been a member of the N.Z. Institute for three years immediately 
preceding his nomination, or for five years at any period preceding 
his nomination. 

26. After the appointment and election of the Original Fellows 
as provided in Regulation 21 there shall be held an annual election 
of Fellows at such time as the Board of Governors shall appoint. 
Such election shall be determined -as follows: — 

(a.) Each of the incorporated societies at Auckland, Wellington, 
Christchurch, and Dunedin may nominate not more than 
twice as many persons as there are vacancies, and each of 
the other incorporated societies may nominate as many 
persons as there are vacancies. Each nomination must be 
accompanied by a statement of the qualifications of the 
candidate for Fellowship. 

(Z>.) Out of the persons so nominated the. Fellows resident in 
New Zealand shall select twice as many persons as there are 
vacancies, if so many he nominated. 

(c.) The names of the nominees shall be submitted to the Fellows 
at least six. months, and the names selected by them sub- 
mitted to the Governors at least three months, before the 
date fixed for the annual meeting of the Board of Governors 
at which the election is to take place. 

(d.) The election shall be made by the Board of Governors at the 
annual meeting from the persons selected by the Fellows. 

(o.) The methods of selection in suhclause (b) and of the election 
in sub-clause (d) shall he determined by the Board of 
Governors. 

(/.) The official abbreviation of the title ^'FelloAv of the New 
Zealand Institute^’ shall be '^F.N.Z.Inst.^^ 

Addiiional Regulation adopted hy Board of Governors' on SQili 
January^ 1923, md published in ifJie New Zealand Gazette of 
28tli May, 1925, 

26a, The consent of the candidate must be obtained in writing. 

The information regarding each candidate shall be condensed to 
one foolscap sheet of typewritten matter. 

When a candidate is proposed by more than one society it shall 
be sufficient to circulate to voters the information supplied by one 
society. 
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Subsection {e) shall be rescinded, and the following inserted: — ■ 
Method of Belection in Buhclmtse (b) and of Election in Siiljclaiise (d.) 


Names of Candidates, in Alphabetical Order. I X 


Apple, Charles 
Beown, John 
Smith, James 


There are vacancies to be filled. Place a cross in the 

colnmn marked X against the name of each candidate for whom you 
wish to vote. The vote ’will be invalid if — 

(g.) More than the required number is voted for on the paper : 
(&) The voter signs the voting-paper: 

(c.) The voting-paper is not returned on the date announced. 

Amendment to Kegulations. 

Regulation 5 (a) of the regulations published in the Neio Zealand 
Gazette on the 14tli July, 1904, is herebj" amended to read: — 

(a.) The publications of the Institute shall consist of — 

U.) Such eurrent abstract of the proceedings of the 
societies for the time being incorporated with the Institute 
as the Board of Governors deems desirable; 

(2.) And of transactions comprising papers read 
before the incorporated societies or any general meeting of 
the New Zealand Institute (subject, however, to selection as 
hereinafter mentioned), and of such other matter as 'the 
Board of Governors shall from time to time for special 
reasons in each case determine to publish, to be intituled 
Transactioiis of the New Zealand Institute.'^ 

ADDITIONAL REGULATIONS. 

The following additional regulations, made at various times by 
the Board of Governors under the New Zealand Institute Act, 1908, 
were adopted at a general meeting of the Board held on the 30th 
January, 1923, and published in the New Zealand Gazette of the 28tli 
May, 1925. 

Boakd of Governors. 

Members of the Board of Governors shall not hold any paid office 
under the Board. 

General Regulations. 

The President shall be ex offioio a member of all committees. 

The Hon. Editor shall be convener of the Publications Committee. 

The seal of the old Institute bearing the date of establishment as 
1861 shall be adopted as the seal of the New Zealand Institute recon- 
stituted by ■ the Mew ^ Institute Act, 1903, and continued by 

the New Zealand Institute Act, 1908. 

An abstract of all business transacted at each meeting of the 
Standing Committee shall be prepared and communicated to all 
' members of the Board after each. meeting. 

The quorum of the Standing Committee meetings shall be four. 
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Endowmeno? Fund. 

A fund to be called an Endowment Fund sball be set up, tlie 
interest on wMcli for any year may be spent for purposes of tbe 
Institute, but' the capital may not be spent. 

All interest accruing from moneys deposited in the Institute's 
General Account in the Post -Office Savings-bank shall be credited 
to the Endowment Fund, unless otherwise aUoeated by the Board 
at the annual meeting at which the amount of the annual interest is 
reported. 

Trust Accounts. 

Trust-moneys — namely, the Carter, Hector, Hutton, and Hamil- 
ton Funds — shall, when deposited in the Post Office Savings-bank, be 
placed ill separate accounts for each trust. 


REGULATIONS FOR ADMINISTERING THE GOVERNMENT RESEARCH 

GRANT,* 

All grants shall be subject to the following conditions, and each 
grantee shall be duly informed of these conditions: — 

1. All instruments, specimens, objects, or materials of permanent 
value, whether purchased or obtained out of or by means of the grant, 
or supplied from among those at the disposal of the Institute, are to 
be regarded, unless the Research Grants Committee decide other- 
wise, as the property of the Institute, and are to be returned by the 
grantee, for disposal according to the orders of the eommittee, at the 
conclusion of his research, or at such other time as the committee may 
determine. 

2. Every one receiving a grant shall furnish to the Research 
Grants Committee, on or before the 1st January following upon the 
allotment of the grant, a report (or, if the object of the grant be 
not attained, an interim report, to be renewed at the same date in 
each subsequent year until a final report can be furnished or the 
committee dispense with further reports), eonxaining (a) a, brief 
statement showing the results arrived at or the stage which the 
inquiry has reached i (h) a general statement of the expenditure in- 
curred, accompanied, as far as is possible, with vouchers ; (c) a list 
of the instruments, specimens, objects, or materials purchased or 
obtained out of the gimut, or supplied by the committee, which are at 
present in his possession; and (d) reference to any transactions, jour- 
nals, or other publications in which results of the research have been 
printed. In the event of the grantee failing to send in within three 
months of the said 1st January a report satisfactory to t'he committee 
he may be required, on resolution of the Board of Governors, to 
return the whole of the sum allotted to him. 

3. Where a grant is made to two or more persons acting as a 
eommittee for the purpose of carrying out some research, one member 


=**In addition to these regulations the Standing Committee is also bound 
by certain resolutions which appear on page 536 of volume 49, Trans. N.Z 
Inst, and which grantees are also bound to observe. 

■ - LL , ■ 
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of tlie said coiiiiiiiltee shall assume the responsibility of furnishing 
the report and receiving and disbursing the money. 

4. Papers in which results are published that have been obtained 
through aid furnished by the Government grant should contain an 
acknowledgment of that fact. 

5. Every grantee shall, before any of the graiil' is paid to him, 
be required to sign an engagement that he is prepared to carry out 
the general conditions applicable to ail grants, as well as any condi- 
tions which may be attached to his particular grant. 

• 6. Ill cases where specimens or preparations of permanent value 
are obtained through a grant the coimnittee shall, as far as possible, 
direct that such specimens shall be deposited in a museum or Univer- 
sity college within the province where the specimens or material were 
obtained, or in which the grantee has worked. The acknowledgment 
of the receipt of the specimens by such institution shall fully satisfy 
the claims of the Institute. 

7. In cases where, after completion of a research, the committee 
directs that any instrument or apparatns obtained by means of the 
gTaiit shall be deposited in an institution of higher learning, such 
deposit shall be subject to an annual report from 1he institution in 
question as to the condition of the instrument or apparatus, and as 
to the use that has been made of it. 

AddiUonal Reg Illations adopt by Board of Governors on 30tli Jaim- 
ari/, 1923, and puhlislied in the New Zealand Gazette of 
28tli May, 1925. 

8. Grants shall be given preferentially to investigations which 
appear to have an economic bearing; purely scientific investigations 
to be by no means excluded. When the research is one that leads to 
a direct ecoiioniic advance the Government shall reserve to itself the 
right of patenting the discovery and of rewarding the discoverer, 
hut it is to be understood that grants from the research-grant vote are 
not in the nature of a reward or a prize, but for out-of-pocket 
expenses incurred by the research worker, including salary or endow- 
ment of assistant, but not: salary for the grantee himself. Plants, 
books, apparatus, chemicals, &c., purchased for applicants are to 
remain the property of the Institute, and eventually to form a loan 
collection of apparatus in the manner now practised by the 
Society of London. 

Pinst method of initiating researches: Applications shall be in- 
vited for grants in aid of research to he specified by applicants. 

Second method of initiating researches: The Governors of the 
Instittite shall suggest from time to time suhiects the investigation of 
which is, desirable, and ask capable investigators to undertake such 
researches, the Institute paying for apparatus, material, and working- 
expenses, incliidiiig assistance. ^ ' 

9. All applications for grants shall come through some incorpor- 
ated so,ciety. 

10. An the case of a refusal to recommend a grant, the Standing 
Committee shall not give any reasons for its refusal, unless such 
reason is stated in the minutes of the Standing Committee’s meeting. 
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Research Grants made for the Period ending December. 1926. 

Tliroiigli the Auckland Institute: 

W. P. Sliort, £75 (additional) for research on constituents of 
Essential Oils. 

Tliroiigli the Philosophical Institute of Canterbury: 

Dr. P. W, Hilgendorf £50, for calculating niacliine for eo-ordmat- 
iiig agricultural experiments. 

Mr. G. Jobberns, £50 for correlating shore platforms of the N.P. 
Coast of the South Island. 

Mr. H. P. Skey £175 (additional), to carry on Capt. Isitt's research 
on Upper Air Currents. 

Through the Otago Institute : 

Dr. J. Malcolm £150 (additional), for research on Pood Value of 
New Zealand Pish. 

]\Ir. F. H. McDowall £20 (additonal), for research on the oil of 
the ngaio. 

Dr. J. K. H. Inglis £20 (additional), for research on essential oils. 

Through the Nelson Institute : 

Professor T. H. Easterfield £100 (additional), for researeli on cool 
storage of fruit. 


BOARD OP SCIENCE AND ART. 

Prom the Science and Art Act, 1913, No. 22. 

8. (1.) There shall be a Board styled The Board of Science and 

Art,^^ consisting of— 

The Minister of Internal Affairs. 

The Director of the Dominion Museum : 

The Presidemt of the Neia Zealand Institute : — 

Five persons to be appointed h^^ the Governor-General in 
Council, each of whom shall hold office for three years from 
the date of his appointment. 

(2.) The Board shall sit in the City of Wellington at such times 
and places as shall be appointed from time to time by the Minister. 

(3.) Three of the members shall form a quorum. 

(4.) At all meetings of the Board the Minister, if present, shall 
lie the Chairman, and in his absence some member of the Board 
appointed by him in writing shall be Chairman. 

(5.) The Chairman shall have a deliberate \mte, and in all cases 
of equality of votes shall have a casting-vote, 

{%.) The Presid.enf> of the New Zealand Institiiie may appoint, in 
writing a deputy , being a Governor of the New.. Zealand Institute^ do 
attend and act at any meeting of the Board in Ms place; and such 
deputy J while so attending ^ shall be deemed to be a member of the 
Board. 



570 Appemdix, 

TONGAEIEO NATIONAL PAEK BOAED. 

Peom the Tongariro National Park Agt^ 1922, No. 31. 

5. (1.) Tlie park sliall be controlled and managed by a Board 
constituted as bereinafter provided. 

(2.) The Board shall be a body corporate -onder the iipie of the 
Tongariro National Park Board, with perpetual succession and a 
eoninion seal, and shall be capable of holding real and personal 
property and of doing and suffering all that bodies corporate may 
lawfully do or suffer. 

(3.) The Board shall consist of the follondng persons 

(a) The Minister of Lands: 

(h.) The paramount chief for the time being of the Ngatitu- 
wharetoa Tribe of the Native race if that chief is a 
linear descendant of Te Heuheu Tukino, the donor 
of the Native land included in the area of the 
Tongariro National Park: 

(c.) The Mayors of the cities of Aiiekland and Wellington. 

(d.) The Warden of the Park: 

(e.) The Under-Secretary of the Department of Lands and 
Survey : 

(/.) The fjeneral Manager of the Department of Tourist and 
Health Eesorts : 

(g.) The Secretary of the State Forest Service: 

(It.) The President of the New Zealand Institute 

(i) Not more than four persons to be appointed in that 
behalf by the Governor-General in Council. 

^ ^ 

8. (1.) The first ordinary meeting of the Board shall be held at 
such time and place as the Minister appoints, and subsequent ordinary 
meetings shall be held at such times and places as the Board appoints. 

(2.) Special meetings of the Board may be called at any time by 
the Chairman, and he shall call one whenever any three members so 
request in writing. 


From THE Tongariro National Park Amend^ment Act, 1927, No. 46. 

Subsection three of section five of the principal Act is hereby 
amended by repealing paragraph (h) thereof, and substituting the 
.following paragraph: — 

, f ‘ (h) One member to l>e appointed by the Board, of Governors. 

of the New Zealand Institute, who shall hold oifiee for 
three years from the date of his appointment, or until 
the appointment of his successor, and shall be eligible 
■for reappointments ^ 
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THE HUTTON MEMOEIAL MEDAL AND RESEAECH FUND. 

Declaration of Trust. 

This deed, made tlie fifteentli day of February, one thousand nine 
hundred and nine (1909), between the New Zealand Institute of the 
one part, and the Public Trustee of the other part: Whereas the New 
Zealand Institute is possessed of a fund consisting now of the sum 
of five hundred and fifty-five pounds one shilling (£555 Is.), held for 
the purposes of the Hutton Memorial Medal and Eesearch Fund on 
the terms of the rules and regulations made by the G-overnors of the 
said Institute, a copy whereof is hereto annexed: And whereas the 
said money has been transferred to the Public Trustee for the pur- 
poses of investment, and the Public Trustee now holds the same for 
such purposes, and it is expedient to declare the trusts upon which 
the same is held by the Public Trustee: 

Now this deed witnesseth that the Public Trustee shall hold the 
said moneys and all other moneys which shall be handed to him by 
the said (Governors for the same purposes upon trust from time to 
time to invest the same upon such securities as are lawful for the 
the Public Trustee to invest on, and to hold the principal and income 
thereof for the purposes set out in the said rules hereto attached. 

And it is hereby declared that it shall be lawful for the Public 
Trustee to pa^y all or any of the said moneys, both principal and 
interest, to the Treasurer of the said New Zealand Institute upon 
being directed so to do by a resolution of the Governors of the said . 
Institute, and a letter signed by the Secretary of the said Institute 
enclosing a copy of such resolution certified by him and by the Presi- 
|dent as correct shall be sufficient evidence to the Public Trustee of 
the due passing of such resolution: And upon receipt of such letter 
and copy the receipt of the Treasurer for the time being of the said 
Institute shall he a sufficient discharge to the Public Trustee: And 
in 110 case shall the Public Trustee be concerned to inquire into the 
administration of the said moneys by the Governors of the said 
Institute. 

As witness the seals of the said parties hereto, the day and year 
hereinbefore written. 

Eesolutions of Board of Governors. 

Eesolved by the Board of Governors of the New Zealand Institute 
that — 

1. The funds placed in the hands of the Board by the committee 
of subscribers to the Hutton Memorial Fund be called The Hutton 
Memorial Eesearch Fund,’^ in memory of the late Captain Frederick 
Wollaston Hutton, F.E.S. Such fund shall consist of the moneys sub- 
scrihed and granted for the purpose of the Hutton Memorial, and all 
other funds which may he given or granted for the same purpose, 

2. The funds shall be vested in the Institute- The Board of 
Governors of the Iiastitnte shall have the control of the said moneys, 
and may invest the same upon any seeurities proper for trust- 
moneys. 

3. A sum not exceeding £100 shall be expended in procuring a 
bronze medal to be known as The Hutton Memorial MedaL” 
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4. The fund, or such part thereof as shall not' be used as aforesaid, 
shall be invested in such securities as aforesaid as may be approved 
of .by the Board of Governors, and the interest arising from siieli iii- 
vestnieiit shall be used for the furtherance of the objects of the fund. 

5. The Hutton Memorial Medal shall be awarded from time to time 
by the Board of Governors, in accordance with these regulations, to 
persons who have made some noticeable contribution in connection 
with the zoology, botany, or geologj^ of New Zealand. 

6. The Board shall make regulations setting out' the manner in 
which the funds shall be administered. Such regulations shall con- 
form to the terms of the trust. 

7. The Board of Governors may, in the mamier prescribed in the 
regulations, make grants from time to time from the accrued interest 
to persons or committees who require assistance in prosecuting 
researches in the zoology, botan^^, or geology of New Zealand. 

8. There shall be published annually in the Transactions of the 
Neto Zealand Institule the regulations adopted b}" the Board as afore- 
said, a list of the recipients of the Hutton Memorial Medal, a list of 
the persons to whom grants have been made during the previous year, 
and also, where possible, an abstract of researches made by them. 


Resolution regarding Investment of Funds {see Clause 4 ahovc) 
adopted by Board on SOtli January^ 1923, and published In New 
Zealand Gazette of 28tli May, 1925. 

That the fund known as the ''Hutton Memorial Fund,’’ consisting 
of the principal originally placed by the Board of Governors in the 
hands of the Public Trustee, together with the interest accrued 
thereon, be withdrawn from the Public Trustee and reinvested in such 
securities as provided for by legislation covering trust-moneys, power 
to arrange details and to act being given jointly to the Hon. Secretary 
and the Hon. Treasurer acting conjointly. 

That until the Hutton Memorial Fund reaches the sum of £1,000 
not less than 1 per cent, on the capital invested be added each year 
to the principal. 


EEGUIiATIONS UNDER WHICH THE HUTTON MEMORIAL MedAL SHALL BE 
AWARDED AND THE RESEARCH FUND ADMINISTERED. 

1. Unless in exceptional circumstances, the Hutton Memorial 
Medal shall be awmrded not oftener than once in every three years; 
and in no ease shall any medal be. awarded unless, in the opinion of 
the Board, some contribution really deserving of the honour has been 
made. 

2. The medal shall not be awarded for any research, luiblislied 
pi’evious to the 31st December, 1906. 

' , 3. The research for which the' medal is awarded must, have a dis- 
tinct bearing .on New Zealand zoology, botany", or, geology. 

4. The medal shall be awarded only to those who have received 
the greater part of -their education in. New Zealand or who have 
resided , in New Zealand for not less Than ten years. 
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5. Wlienever possible, the medal shall be presented in some public 
manner. 

6. The Board of Grovernors may, at any annual meeting, make 
grants from the aeerued interest’ of the fund to any person, societyj 
or committee for the eneonragement of research in New Zealand 
zoology, botany, or geology. 

7. Applications for sneh grants shall be made to the Board before 
the 30th September. 

8. In making such grants the Board of G-overnoi^ shall give 
preference to such persons as are defined in regulation 4. 

9. The recipients of such grants shall report to the Board before 
the 31st December in the year following, showing in a general way 
liovr the grant has been expended and what progi^ess has been made 
with the research. 

10. The results of researches aided by grant's from the fund shall, 
where possible, be published in New Zealand. 

11. The Board of Governors may from time to time amend or alter 
the regulations, such amendments or alterations being in all cases in 
conformity with resolutions 1 to 4. 

Award of the Hutton j\lEMORiAL Medal. 

1911. Professor W. B. Benham, D.Sc., P.E.S., University of 
Otago — For researches in New Zealand zoolog;|yL 

1914. Dr. L, Cockayne, F.L.S., F.E.S. — For researches in the 
ecology of New Zealand plants. 

1917. Professor P. Marshall, M.A., D.Sc. — For researches in New 
Zealand geolog^L 

1920. Eev. John E. Holloway, D.Sc. — For researches in New Zea- 
land pteridophytic botany. 

1923. J. Allan Thomson, M.A., D.Sc., F.G.S., F.N.Z.Inst.— For 
researches in geology. 

1926.^ Charles Chilton, M.A., D.Sc., F.L.S., C.M.Z.S., F.N.Z.Inst. 
— For his continuous researches on the Amphipodous Crustacea of 
the Southern Hemisphere. 

Grant from the Hutton Memorlil Eesearch Fund. 

1919. Miss M. K. Mestayer £10, for work on the New Zealand 
Mollusca. 

1923. Professor P. Marshall, M.A.,. D.Sc., F.N.Z.Inst— £40, for 
study of Upper Cretaceous ammonites of New Zealand. 

1927. Miss M. K. IVlestayer £30, for research on BraehiopGda and 
Mollusca. 


HEGTOE MEMOEIAL EESEAECH FUND. 
Declaration of Trust. 

This deed, made the thirty-first day of July, one thousand nme 
hundred and fourteen, between the New Zealand Institute, a body 
corporate duly incorporated by the New Zealand Institute Act, 1908, 
of the one part, and the Public Trustee of the other part; Whereas 
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by a declaration of trust dated the twenty-seventii day of January, one 
thousand nine 'liiindred and tivelve, after reciting that the New Zea- 
land Institute was possessed of a fund consisting of the sum of £1,045 
10s. 2d.;, ■ held for the purposes of the Hector Memorial Research Ruud 
on the terms of the rules and regulations therein mentioned, which 
said moneys had been handed to the Public Trustee for investment, 
it rvas declared {inter alia) that the Public Trustee should hold the 
said moneys and all other moneys which should be handed to him by 
the said Governors of the Institute for the same purpose upon trust 
from time to time, to invest the same in the common fund of the 
Public Trust Office, and to hold the pmicipal and income thereof for 
the purposes set out in the said rules and regiilatioiisj in the said 
deed set forth : And whereas the said rules and regulations have been 
amended by the Governors of the New Zealand institute, and as 
amended are hereinafter set forth: And whereas it is expedient to 
declare that the said moneys are held by the Public Trustee upon the 
trusts declared by the said deed of trust and for the purposes set 
forth in the said rules and regulations as amended as aforesaid. 

Now this deed witnesseth and it is hereby declared that the Public 
Trustee shall hold the said moneys and all other moneys which shall 
be handed to Mm by the said Governors for the same purpose upon 
trust from time to time to invest the same in the common fund of the 
Public Trust Office, and to hold the principal and income thereof for 
the purposes set out in the said rules and regulations hereinafter set 
forth: 

And it is hereby declared that it shall be lawful for the Public 
Trustee to pay, and he shall pay, all or any of the said moneys, 
both principal and interest, to the Treasurer of the said New. Zealand 
Institute upon being directed to do so by a resolution of the Governors 
of the said Institute, and a letter signed by the Secretary of the said 
Institute enclosing a copy of snch resolution certified by him and by 
the President as correct shall be sufficient evidence to the Public 
Trustee of the due passingof such resolution : And upon receipt of 
such letter and copy the receipt of the Treasurer for the time being 
of the said Institute shall be a sufficient discharge tO' the Public Trus- 
tee : And in no case shall the Public Trustee be concerned to inquire 
into the administration of the said moneys by the Governors of the 
said Institute, 

As witness the seals of the said parties hereto, the day and year 
first hereinbefore written. 


Rules mid Eegulations made hy iJis Governors of the Neiv ■ Zealand 
Institute, in relation to the Hector Memorial Be search Fund, 

1. The funds placed in the hands of the Board by the Wellington 
Hector Memorial Committee shall be called ''The Hector Memorial Re- 
search Fund,” in memory of the late Sir James Hector, E.C.M.G., 
P,R.S. The object of such fund shall be the eneouragement of scien- 
tifie research in New Zealand, and such fund shall consist of the 
moneys subscribed and granted for the purpose of the memorial and 
all other funds 'which may be given or granted for the same purpose. 
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2. Tlie funds shall be vested in the Institute. The Board of (Go- 
vernors of the said Institute shall have the control of the said moneys, 
and may invest the same upon any securities proper for t'riist-nioneys. 

3. A Slim not exceeding one hundred pounds (£100) shall he 
expended in procuring a bronze medal, to be Imowii as the Hector 
Memorial Medal. 

4. The fund, or such part thereof as shall not he used as afore- 
said, shall be invested in such securities as may be approved by the 
Board of Governors, and the interest arising from such investment 
shall be used for the furtherance of the objects of the fund by pro- 
viding thereout a prize for the encouragement of such scientific 
research in New Zealand of such amount as the Board of Governors 
shall from time to time determine. 

5. The Hector Memorial Medal and prize shall be awarded 
annually by the Board of Governors. 

6. The prize and medal shall be awarded by rotation for the 
following subjects, namely — (1) Botany, (2) chemistry, (3) etlmo- 
log>^, (4) geology, (5) physies (inelnding mathematies and astrono- 
my), (6) zoology (including animal physiology). 

In each year the medal and prize shall be awarded to that investi- 
gator who, W' orking within the Dominion of New Zealand, shall in the 
opinion of thei Board of Governors have done most towards the 
advancement of that branch of science to which the medal and prize 
are in such year allotted. 

7. Whenever possible the medal shall be presented in some public 
manner. 

Resolution regarding Investynent of Funds> {see Vlause 4 above) 
adopted by Board on 30tli January, 1923^ and published in New 
Zealand Gazette of 28th May, 1925. 

That the fund known as the Hector Memorial Bund,” consisting 
of the principal originally placed by the Board of Governors in the 
hands of the Public Trustee, together with the interest accrued there- 
on, be withdrawn from the Public Trustee and reinvested in such 
securities as provided for hy legislation covering trust -moneys, power 
to arrange details and to act being given Jointly to the Hon. Secretary 
and the Hon. Treasurer acting conjointly. 

Awaed of the Hector Memorial Kesearch Fund. ‘ 

1912. L. Cockayne, Ph.D., P.L.S., F.E.S. — For researches in New 

Zealand botany. 

1913. T. H. Easterfield, M.A,, Ph.D, — ^For researehes in 

chemistry. 

1914. Elsdon Best — For researehes in New Zealand ethnology. 

1915. P. Marshall, M.A., D.Sc.,, F.G.'S.— For. researehes. in New 

Zealand geology. 

1916. Sir Ernest Rutherford, F.R.S, — For researehes in physics, 

1917. : ' CharleS' GMlton, M.A., . D.Sc., F.L.S.,' C.M.Z.S.-“for I re- 

searches in zoology. 

1918. ^T. F. Cheeseman,- F.L.S., F.Z.S. — -For reaearehes in New 

Zealand systematic botany. 



576 


Api)e7idix. 


1919. -P. W. Robertson— For researches in chemistry. 

1920. S. Percy Smith— For researches in New Zealand etlniology. 

1921. R. Speight, M.A., M.Sc., F.G.S.— For work in New Zealand 

geology. , . , . 

1922. C. Coleridge Farr, D.Sc.— For research in physical science, 

and more particularly work in connection with the iiiag- 
iietie snrve^' of New Zealand. 

1923. Cl. Y. Hudson, F.E.S., F.N.Z.Inst.— For researches in New 

Zealand entomology. 

1924. B. Petrie, M.A., F.N.Z.Inst — For researches in New Zea- 

land botany. 

1925. B, C. Aston, F.I.C., F.N.Z.Inst. — For the iiiYestigation of 

New Zealand chemical problems. 

1926. H. D. Skinner, B.A. — ^For research in Ethnology. 


HAMILTON MEMORIAL FUND. 

1. The fund placed in the hands of the Board by the lYelliiigtoii 
Philosophical Society shall be called the Hamilton Memorial 
Fund ' ’ ill memory of the late Angnstus Hamilton, Esq. Such fund 
shall consist of the moneys subscribed and granted for the purpose 
of the meiiiorial and all other funds wliich may be given or granted 
for the same purpose. 

2. The fund shall be vested in the Institute. The Board of Go- 
vernors of the Institute shall have the control thereof, and shall invest 
the same in any securities proper for trust -moneys. 

3. The memorial shall be a prize, to be called the ^‘Hamilton 
Memorial Prize,” the object of which shall be the encouragement of 
beginners in xjure scientific research in New Zealand. 

4. The prize shall be awarded at intervals of not less than three 
years by the Governors assembled in annual meeting, but in no case 
shall an award be made unless in the opinion of the Governors some 
contribution deserving the honour has been made. The first award 
shall be made at the annual meeting of tlie Governors in 1923. 

5. The prize shall be awarded for oidginal pure scientific researeh- 
work, carried out in New Zealand or in the Islands of the South 
Pacific Ocean, which has been published within the five years preced- 
ing the first day of July prior to the annual meeting at which the 
award is made. Such publication may consist of one or more papers, 
and shall include the first investigation published by the author. No 
candidate shall be eligible for the prize who prior to such period of 
fiire years has published the result of any seientifie investigation. 

6. The prize shall consist of money. Until the principal of the fund 
amoiiiits tO;£100, one-half of the interest shall be added annually to 
the principal and the other half shall be applied in payment of the 
prize. So soon as the said principal amounts to £100 the whole of the 
■interest' thereon shall be applied in payment of the. prize, in each ease 
after the payment of all expenses necessarily incurred by the Gover- 
nors in the investment and administration of the said fund and 
aw.ard of the said prize. 
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7. A candidate for the prize shall send to the Hon. Secretary of 
the New Zealand Institute, on or before the 30th day of June pre- 
ceding the date of the annual meeting at which the award is to be 
made, an intimation of his candidature, together with at least two 
copies of each publication on which his application is based, 

8. Whenever possible the prize shall be presented in some public 
manner. 

Awakd or THE Hamilton MEMOELUi Prize. 

1923. J. C4. Mvers, M.Se. 

1926. H. J. Finlay, M.Se.; J. Marwick, M.A., D.Sc. 


THE CAETER BEQUEST. 

Extracts from the Will of Charles Rooking Carter. 

This is the last will and testament of me, Charles Rooking Carter, of 
Wellington, in the Colony of New Zealand, gentleman. 

I revoke all wills and testamentary dispositions heretofore made 
by me, and declare this to be my last will and testament. 

^ sjs 

I give to the Colonial Museum in Wellington the large framed 
photographs of the members of the General Assembly in the House 
of Representatives in the year 1860, and the framed pencil sketch 
of the old House of Commons, and the framed invitation-card to the 
Lord Mayor’s dinner. 

❖ * 

As regards the following books, of wliieh I am the author, and 
wliicli are now stored in three boxes — namely, (1) The Life and 
Recollections of a New Zealand Colonist,” (2) A Historical Sketch 
of New Zealand Loans,” and (3) ‘'Round the World Leisurely” — I 
direct that my executor shall retain possessicfti of the same for a 
period of seven years, commencing from the date of my death, and 
that at the end of such period my executor shall place the same in 
the hands of Messrs. Whitcombe and Tombs (Limited) or some other 
capable and responsible booksellers in the City of Wellington, for 
sale, and so that the same shall be sold at such a price as will yield 
to my estate not less than six shillings per volume in respect of the 
hrst-named and second-named, and two shillings and sixpence in 
respect of the last-named wmrks; and I further authorize my executor 
to sell and dispose of the copyright or right to reprint such works; 
and I direct that the moneys to be derived from the sale of such 
works and the privileges connected therewith shall be added to the 
Slim provided for the purchase of a telescope as hereinafter mentioned. 

1 direct my exeeutor to subscribe the sum of fifty pounds towards 
the erection of a suitable brick room in which to house the priceless 
collection of books on New Zealand some time since given by me to 
the Colonial Museum and the New Zealand Institute. 
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I .give and cIcTise unto tlie Public Trustee appointed under and 
in pursuance of aii Act' of the General.. Assembly of New -Zealand, 
intituled the Public Trust Office Act, 1894 (hereinafter called '' my 
trustee all the rest, residue, and remainder of my property what- 
soever aiici wheresoever situate, both real and personal, and whether 
in possession, reversion, expectancy, or remainder, upon trust, as to 
my freehold property at East Taratahi, containing by adnieasure- 
raeiit two thousand one hundred and seventy-two acres, and being 
and comprising the whole of the land included in certihcate of title, 
volume 51, folio 79, of the books of the District Laud Kegistrar for 
the Eegistration District of Wellington, (save and except such part 
of the said land, being portion of the section numbered 117 in the 
Taratahi Plain Block, as is hereinafter devised to my trustee for the 
purposes hereinafter appearing), and direct that my trustee shall 
stand possessed of the same lands upon trust, to let and manage the 
same, and to pay and apply the rents and annual income in manner 
following, namely : — 

^ ^ * 

And as to all the residue and remainder (if any) of the said net 
proceeds of tEe sale, conversion, and getting-in of my estate as 
aforesaid, my trustee shall transfer the same to the Governors for the 
time being of the New Zealand Institute at Wellington, to form the 
nucleus of a fund for the erection in or near Wellington aforesaid, 
and the endowment of a Professor and staff, of an Astronomic Obser- 
vatory fitted With telescope and other snitable instruments for the 
public use and benefit of the colony, and in the hope that such fund 
may be augmented by gifts from private donors, and that the Obser- 
vat'ory may be subsidized by the Colonial Government; and without 
imposing any duty or obligation in regard thereto I would indicate 
my wish that the telescope may he obtained from the factory of Sir 
H. Griihb, in Dublin, Ireland. 

Sfc sis * 

Resolution regarding Investment of Funds {see Clause 4 above), 
adopted by Board on 30th January, 1923, and published in the 
New Zealand Ga:|ptte, of 28th May, 1925. 

That the fund known as the '' Carter Bequest,” consisling of 
the principal originally placed by the Board of Governors in the 
hands of the Public Trustee, together with the interest accrued there- 
on, be Wthdrawn from the Public Trustee and reinvested in such 
securities as provided for by legislation covering trust-moneys, power 
to arrange details and to act being given Jointly to the Hon. Secretary 
and the Hon. Treasurer acting conjointly. 
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NEW ZEALAND INSTITUTE, 
1927. 


ESTABLISHED UNDER AN ACT OF THE GENERAL ASSEMBLY OF NEW 
ZEALAND INTITULED THE NEW ZEALAND INSTITUTE ACT, 18(57; RECON- 
STITUTED BY AN ACT OF THE GENERAL ASSEMBLY OF NEW ZEALAND 
UNDER THE NEW ZEALAND INSTITUT*E ACT, 1903, AND CONTINUED 
BY THE NEW ZEALAND INSTITUTE ACT, 1908. 


BOARD OF GOVERNORS. 

EX OFFICIO. 

His Excellency tlie Governor-General. 
The Hon. the Minister of Internal Affairs. 


NOMINATED BY THE GOVERNMENT. 

Dr. Charles Chilton, M.A., P.L.S., C.M.Z.S., E.N.Z.Inst. (reappointed 
December, 1926) ; Dr. Leonard Cockayne, E.E.S., P.L.S., F.N.Z. 
Inst, (reappointed December, 1926). Mr B. C. Aston, P.I.C., 
P.C.S., F.N.Z.Inist. (reappointed December, 1925) ; Dr. J. Allan 
Thomson, F.G.S., F.N.Z.Inst. (reappointed December, 1925). 


Wellington Philosophical Society 

Auckland Institute 

Philosophical Institute of Canter- 
hury 

Otago Institute ...... 

Hawke’s Bay Philosophical Insti- 
tute ...... 

Nelson Institute 

Manawatu Philosopliical Society ... 


Mr. G. V. Hudson, F.E.S., 
F.N.Z.Inst. 

Professor H. B. Eirk^ M.A.^ 
F.N.Z.Inst. 

Professor H. W. Segar, MA.> 
Ph.D., F.N.Z.Inst. 

Professor F. P, Worley^ D.Sc, 

Professor C. Coleridge Farr^ 
D.Sc., F.P.S.L., F.N.Z.Inst. 

Mr- A- M. Wright, AI.C., 
F.C.S. 

Hon. G. M. Thomson, F.L.S.,. 

F.N.Z.Inst, 

Professor J. Park, F.G.S.,, 
P.N.ZJnst. 

Mr. H. Hill, B.A., F.G.S. ■ - 

Professor T. H. Easterfleld, 
M.A., Ph.D., F.I.C., F.N.Z.- 
Inst. 

■Mr. M. A. Blioft. 


ELECTED BY AFFILIATED SOCIETIES, 1925, 
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OFFICERS FOR THE YEAR 3 92T. 

President: Mr. B, C. Aston, F.I.C., P.C.S., F.N.Z.Inst. 

Hon. Treasurer: Mr. M. A. Eliott. 

Hon. Editor: Mr. Johannes C. Andersen^ P.N.Z.Inst. 

Hon. Librarian: Professor D. M. Y. Somerville, MA., D.Sc., 

P.R.S.B., F.N.Z.Inst. 

Hon, Eeturking Officer: Professor H. "W. 'Segar, M.A., Ph.D., 

F.N.Z.Inst. 

Hon. Secretary: P. Marshall^ D.'Sc., M.A., F.Ct.S., F.N.Z.Inst. 


AFFILIATED SOCIETIES, 1926-27. 


Name of Society. | Secretary’s Name and Address. 


Date of Affiliation. 


Wellington Philosophical | Mr. W. J. Phillipps, Domin- |10th June, 1868. 
Society i ion Museum, Wellington I 


Auckland Institute .... I Mr. G. Archey, Auckland In- ilOth June, 1868. 

I stitute and Museum, Aiick- 1 

I land j 

Philosophical Institute of j Mr. G. Jobberns, Training 1 22nd October, 1868. 
Canterbury i College, Christchurch, i 

Otago Institute .... .... ; Rev. Dr. J. Holloway, Otago | 18th October, 1869. 

I University, Dunedin. i 

Hawkes Bay Philosophi- i Mr. C. P. H. Pollock, P. O. I 31st March, 1875. 
cal Institute | Box 301, Napier. 


Nelson Institute .... .... I Mrs. Margaret Graham, Nel- | 20th December, 1883 

i son I 


Manawatu 
, Society, 


Philosophical I Mr. J. S. Horiiblow, Young’s 

Buildings, Broadway, Pal- 

! merston North 


6th January, 1905. 


FORMEE MANAGER AND EDITOR. 

[Uls’DEB THE New ZE.iI.AXD IXSTITUTE ACT, 1867.] 
1867-1903.— Hector, Sir James, M.D., K.C.M.G., F.R.S. 



Past Presidefuts. 
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PAST PRESIDENTS. 

1903-4.— Hutton, Captain Frederick Wollaston, F.R.S. 
1905-6.--Hector, Sir James, M.D., K.C.M.G’., F.R.S. 

1907-8. — Thomson, George Malcolm, F.HS. 

1909-10. — Hamilton, A. 

1911 - 12 . — Cheeseman, T. F., F.L.S., F.Z.S. 

1913-14.— Chilton, C., M.A., D.Sc., LL.D., F.L.S., C.M.Z.S. 
1910. — Petrie, D., M.A., Ph.D. 

1916-17.— Benham, W. B., M,A., D.Sc., F.Z.S., F.R.S. 
1918-19.— Cockayne, L., Ph.D., F.R.S., P.L.S., F.N.Z.Inst. 
1920-z.i.— Easterfield, T. H., M.A., Pn.D., F.N.Z.Inst. 
1922-23.— Kirk, H. B., M.A., F.N.Z.Inst. 

1924-25.— Dr. P. Marshall, M.A., F.G.S., F.N.Z.Inst. 


HONORARY MEIVIBERS. 

Elected 

Armstrong. Professor H. E., F.R.S., Ph.D., LL.D. Professor Emeritus 
City and Guilds of London Institute, 55 Granville Park, Lewisham, 
London. S.E. 1927 

Bragg, Professor W. H., F.R.S. , Royal Institution, 21 Albemarle St., 


Chree. Charles, M.A., D.Sc., LL.D., F.R.S., Kew Observatory, London 1924 

Curie, Madame Marie. Institut du Radium, Laboratoire Curie, 1 Rue ■ 

Pierre-Curie, Paris (5e) 1927 

David, Professor T. Edgeworth, F.RS„ C.M.G., Sydney University 1904 

Davis. Professor W, Morris, Museum, Cambridge, Mass., U.S.A 1913 

Diels, Professor L.. Ph.D., University of Berlin, Botanisches Museum, 

Berlin 1907 

Einstein, Professor Albert, University of Berlin, Germany 1924 

Fraser, Sir J. G.. D.C.L., Trinity College, Cambridge 1920 

Goebel, Professor Dr. Carl von, University of Munich 1901 

Gregory, Professor .T. W., D.Sc., F.R.S., F.G.S. , 4 Park Quadrant, 

Glasgow W. 1920 

Haddon, Dr. A. C., F.R.S., 3 Cranmer Road, Cambridge 1925 

Hall, Sir A. D., M.A., K.C.B., F.R.S., Ministry of Agriculture, London 1920 
Jaggar, Dr. T. A.. Director of Volcanological Observatory, Volcano 

House, P.O. Haw^aii 1927 

Liversidge, Professor A„ M.A., F.R-S., Fieldhead, Coombe Warren, 

Kingston Hill, England 1890 

Lotsy, Dr. J. P., Vein, near Arnhem, Holland ...... 

Mawson, Sir Douglas, B.E., D.Sc., The University, Box 498, Adelaide 1920 

Mellor, Joseph William, D.Sc. (N.Z.), Sandon House, Regent Street, 

Stoke-on-Trent, England ...... ...... ...... 1919 

Meyrick, E., B.A., F.R.S., Thornhanger, Marlborough, Wilts ....,,1907 

Mortensen. Theodor. Ph.D., Director of the Dept, of Invertebrates of 

the Zoological Museum, Copenhagen ...... ...... ...... 1927 

Rutherford, Professor Sir E.,-. D.Sc,, F.R.S., F.N.Z.Inst, , Newnham 

Cottage, Queen's Road, Cambridge, England ...... ...... ...... ItOI 

Sars, Professor G. 0., University of Christiania, Norway ...... ...... ...... 1902 

Thiselton-Dyer, Sir W. T., K.C.M,G., C.I.E,, LL,D., M.A., F.R.S., Wit- ' 

combe, Gloucester, England ...... 1894 

Woods, Henry, M.A., F.R.S., F.G.S., Sedgwick Museum, Cambridge 1920 
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FORMER HONORARY MEMBERS. 


Elected. 

Agard'li, Dr, J. G. 1900 

Agassiz, Professor Louis — 1870 

Arber, E. A. Newell, M.A., Sc.D., 

P.G.S., P.L.S, 1914 

Avebury, Lord, P,C., F.E..S 1900 

Baird, Professor Spencer P 1877 

Balfour, Professor I. Bayley, 

F. R.S 1914 

Bateson, Professor W., F.R.S 1915 

Beddard, F. E., D.Sc., P.R.S., 
Zoological Society, London 1906 

Beneden, Professor J. P. van 1888 

Berggren, Dr. S 1876 

Bowen, Sir George Ferguson, 

G. C.M.G. 1873 

Brady, G. S„ D.Sc., F.R.S 1906 

Bruce, Dr. W. S. 1910 

Carpenter, Br. W. B., C.B., 

F.R.S. 1883 

Clarke, Rev. W. B., M.A., F.R.S. 1876 

Codrington, Rev. R. H., D.D 1894 

Darwin, Cliarles, M.A., F.R.S 1871 

Darwin, Sir George, F.R.S 1909 

Davis, J. W., F.G.S., F.L.S 1891 

Bendy, Dr. A„ F.R.S., King’s 
College, University of London, 
England ...... 1907 

Drury, Captain Byron, R.N 1870 

Ellery, Robert L. J., F.R.S 1883 

Etheridge, Professor R., F.R.S.,- 1876 
Ettingshausen, Baron von ...... 1888 

Eve, H. W., M.A. 1901 

Pilhol, Dr. H. 1875 

Finsch, Professor Otto, Ph.D 1870 

Flower, Professor W. H., F.R.S. 1870 
Garrod, Professor A. H., F.R.S. 1878 

Goodale, Professor G. L., M.D., 

LL.D - ...... 1891 

Gray, J. E., Ph.D., F.R.S 1871 

Gray, Professor Asa ■ 1885 

Grey, Sir George, K.G.B, , 1872 

Gunther, A., M.D.,' M.A., Ph.D.,,- 
: ,F.R.S. ; ' ....... 1873 

Hasw^ell, ' Professor 'W. A., F.R.S., 
Mimihau, Woollahra . Point, 
Sydney ' ....... ■ 1914 

.Hedley, Charles, P.L.S., 1924 


Elected 

Hemsley, Dr. W. Botting, F.R.S., 

Kew Lodge, St. Peter’s Road, 
Broadstairs, Kent, England ...... 1913 

Hochstetter, Dr. Ferdinand von 1870 

Hooker, Sir J. D., G.C.S.L, C.B., 

M.D., F.R.S., O.M 1870 

Howes, G. B., LL.D., P.R,S 1901 

Huxley, Thomas H., LL.D., 

F.R.S 1872 

Klotz, Professor Otto J 1903 

Langley, S. P ...... 1896 

Lindsay, Lauder, M.D., 

P.R.S,E. 1871 

Lydekker, Richard, F.R.S 1896 

Lyell, Sir Charles, Bart., D.C.L., 

F.R.S 1873 

Massart, Professor Jean 1916 

McCoy, Professor Sir F., 
K.C.M.G., D.Sc., F.R.S 1888 

McLachlan, Robert, F.L.S. ...... 1874 

xMassee, George, F.L.S., F.il.M.S. 1900 

Milne, J., F.R.S. 1906 

Mitten, WliliarQ, F.R.S. 1895 

The Most Noble the Marquis of 
Normanby, G.C.M.G 1880 

Mueller, Ferdinand von, M.D., 

F.R.S., C.M.G. ...... 1870 

Miiller, Professor Max, F.R.S 1878 

Newton, Alfred, F.R.S 1874 

Nordstedt, Professor Otto, Ph.D. 1890 
Owen, Professor Richard, F.R.S. 1870 
Pickard - Cambridge, Rev. 0., 

M.A., F.R.S., C.M.Z.S. 1873 

Richards, Rear-Admiral G. H. 1870 

Riley, Professor C. V 1890 

Rolleston, Professor G., M.D., 

F.R.S 1875 

Sclater, P. L., M.A., Ph.D., F.R.S. 1875 

Sharp, Dr. D. ...... 1877 

Sharp, Richard Bowdler, M.A., 

F.R.S ...... ...... 1885 

Stebbing, Rev. T. R. R., F.R.S. 1907 

Stokes, Vice-Admiral J. L. 1872 

Tenison-Woods, Rev. J. E„ F.L.S. 1878 
Thomson, Pi'ofessor Wyville, 

FR.S. ...... ...... 1874 

Thomson, Sir William, F.R.S....... 1883 

Wallace, Sir A. R., F.R.S., O.M. 1885 
Weld, Frederick A., C.M.G. ...... 1877 
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Fellows of N.Z. Institute. 

FELLOWS OP THE NEW ZEALAND INSTITUTE. 

Original Fellows. 

(See New Zealand Gazette, 20tti. November, 1919.) 

fAston, Bernard Cracroft, F.I.C., F.C.S. 

Professor William Blaxland, M.A., D.Sc,, P.R.S., F.Z.S. 
tBest, Elsdon. 

=^^tClieeseniaii, Tbomas Frederick, F.L.S., F.Z.S. § 

^t$CIiilton, Professor Charles, M.A., D.Sc., LL.D., M.B., CM., P.L.S., C.M.Z.S. 
*5*tiCockay]ie, Leonard, Ph.D., P.R.S., F.L.S. 
tBasterfield, Professor Thomas Hill, M.A., Ph.D., F.I.C., F.C.S. 
tParr, Professor Clinton Coleridge, D.Sc., F.P.S.L. 

Hogben, George, C.M.G., M.A., F.G.S. § 
fHndson, George Vernon, F.E.S. 

Kirk, Professor Harry Borrer, M.A. 
t$Marshall, Patrick, M.A., D.Sc., F.G.S., F.R.G.S., F.E.S. 

'i'tPetrie. Donald, M.A., Ph.D. § 
tRutherford, Sir Ernest, Kt, F,R.S., D.Sc., Ph.D., LL.D. 

Segar, Professor Hugh William, M.A. 
tSmith, Stephenson Percy, F.R.G.S. § 
fSpeight, Robert, M. A., M.Sc., F.G.S. 

Thomas, Professor Algernon Phillips Withiel, M.A,, F.L.S. 

‘^‘Thomson, Hon. George Malcolm, F.L.S., M.L.C. 
t Thomson, James Allan, M.A., D.Sc., A.O.S.M., F.G.S. 

Fellows elected, 1921. 

Cotton, Charles Andrew, D.Sc., A.O.S.M., F.G.S. 

Hilgendorf, Frederick William, B.A., D.Sc. 
tHolloway, Rev. John Ernest, L.Th., D.Sc. 

Park, Professor James, M.Am.InstM.E., M.Inst.M.M., F.G.S. 

Fellows elected, 1922. 

Laing, Robert Malcolm, M.A., B.Sc. 

Marsden, Ernest, D.Sc,, F.R.A.S. 

Morgan, Percy Gates, M.A., F.G.S., A.O.S.M. 

Sommer ville, Duncan McLaren Young, M.A., D.Sc., F.R.S.E. 


Fellows elected^ 1923. 

Williams, Yen. Archdeacon Herbert William, M.A. 
Andersen, Johannes Carl. 

Fellows elected, 1924. 

Smith, William Herbert Guthrie. 

Tillyard, Robin John, M.A., D.Sc., Sc.D., F.L.S., F.E.S. 

Fellows elected, 1925. 

Brown, Professor J. Macmillan, M.A., LL.D. 

Te Rangi Hiroa CP H. Buck), M.D., Ch.B. (N.Z.). 

Fellows elected, 1926. 
Benson, Professor W. N., B.A., D.Sc., F.G.S. 

Maclaurih, J- S., D.Sc., F.C.S. 

Fellows Elected 1927. 

Oliver, W. R. B. 
tSkinner, H. D.. B.A. 


*Past President. f Hector Medallist. $ Hutton Medalliat. § Deceased. 


MM 
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ORDINARY MEMBERS. 


WELLINGTON PHILOSOPHICAL SOCIETY. 

.£* Life Members.] 


Ackland, B. W., P.O. Box 928, Welling- 
ton. 

Adams, .C. E., B.Sc., AJ.A. (London), 
F.R.A.S., Dominion Observatory, 
Wellington.*^ 

Adkin, G. L., Queen Street, Levin. 

Andersen, Jobannes C., F.N.Z.Inst., 
Alexander Turnbull Librarj% Bowen 
Street, Wellington. 

Andrew, R. L., Dominion Laboratory, 
Wellington. 

Aston, B. C., P.I.C., P.C.S., F.N.Z.Inst., 
Dominion Laboratory, Wellington. 

Atkinson, E. H., 71 Fairlie Terrace, 
Kelburn. 

Baker, A. J., Public Works Dept., Wel- 
lington. 

Baillie, H., Public Library, Wellington. 

Baldwin, E. S., 215 Lambton Quay, 
W^elllngton. 

Baldwin, H., Inspector of Machinery, 
Wellington. 

Balneavis, H. R. H., Parliament Build- 
ings, Wellington. 

Barwell, J. S., Luggate, Otago Central. 

Bates, D. C,, Meteorological Office, 
Wellington. 

Bayne, J. A. C., Inspecting Engineer, 
Mines Department. 

Beckett, Peter, Paraparaumu. 

Bell, E. D., Panama Street, W^elling- 
ton. 

Bell, Sir Francis, Panama 'St., 
W^ellington. 

Bennett, Francis, Queen Alexandra 
Street, Kbandallah. 

Berry, C. Q. G., Railway Buildings, 
"Wellington. 

Best, Elsdon, F.N.Z.Inst., Alexander 
Turnbull Library, Bowen Street, 
Wellington. 

Blair, David K,, M.I.Mecb.E., 9 Grey 
Street, Wellington. 

Bradsbavr, G., B., Box 863, Wellington.' 

Brandon, A. de B., B.A., Featberston 
Street, ■ ’Wellington. 

Brent, H. C., Laboratory, G.P.O., Well- 

, ington. 

Bruce, :E., 71, Fairlie Terrace, Welling- 
ton. 

Dacbemaille., E., D., care of Harbour 
Board, Wellington. 

.Castle, Miss A., . Dominion Museum. 

Cbaniberlm, T. Chamberlm, Crescent 

, , Road, Hhandallab. 


Clark, D. G., Calcutta St., Kbandallab. 

Cobeldick, W., F.R.G.S., Tourist De- 
partment, Rotorua. 

Cockayne, A. H., Agriculture Depart- 
ment, Wellington. 

Cockayne, L., Pb.D., F.L.S., P.R.S. 

F.N.Z.Inst., Ngaio, Wellington. 

Cockroft, T., Ill Ow*en Street, Welling- 
ton, 

Cotton, C. A., D.Sc., F.G.S., F.N.Z.Inst, 
Victoria University College, Well- 
ington. 

Coventry, Mrs. H., 22 Disley Street, 
Kelburn. 

CrawTord, A. D., Box 126, G.P.O., Wel- 
lington. 

Croker, Mrs. Olive, 64 Derwent Street, 
Island Bay. 

Cull, J. E. L., B.Sc. in Eng. (Mecb.), 
Public W^'orks Department, Welling- 
ton. 

Gumming, E., Land and Income Tax 
Department, Wellington. 

Dalrymple, K. Wt, Parewaiiui, Bulls. 

Darling, J., Kelburn. 

De la Tour, — , P.O. Box 1156, City. 

Dixon, Miss A. M., Mount Cook Girls" 
School, Buckle Street, W^ellingtoii. 

Donovan, W., M.Sc., Dominion Labora- 
tory, ■^^ellington. 

Dougall, Arebibald, 9 Claremont Grove, 
\Vellington. 

Dyer, Miss M., Education Department, 
Wellington. 

Dymock, E. R., F.I.A.N.Z., A.I.A.V., 
Box 193, Wellington. 

Ellis, E. Macintosh, Director, Forestry 
Department, Wellington. 

Evans, Professor W* P., Kensington 
street, W’elliiigton. 

Ferguson, William, M.xL, M.Inst.C.E., ^ 
'M.I.Mecb.E., Silverstream, Welling-, 
ton. 

Perrar, H. T., M.A.,' F.G.S., Geological 
Survey Dep.artinent, 156 The Ter- 
race.^ 

Fletcher, Rev. H. J., The Manse, Nor- 
maiiby. 

Florance. Professor, Victoria College, 
Wellington. 

Forrester, J. H., Customs Department, 
Wellington. 

Frost, C. A., care of Richardson, 
McCabe, and Co., Wellington. 



Roll of Jfemfeers. 
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Purkert, F. W., Assoc.M.lBSt.G.E., Pub- 
lic Works Department, Wellington. 

Grarrow, Professor J. M. E., B.A., 
DL.B., Victoria University College, 
Wellington.*’’' 

G-avey, A., Public Woi'ks Dept, Wel- 
lington. 

Cibbs, A, E., MJ.E.E., Assistant Tele- 
graph Engineer, G.P.O., Wellington. 
Gibbs, Dr. H. E., 240 Willis Street, 
W ellington. 

Gifford, A. C., M.A., F.P.A.S., 6 Shan- 
non Street, Wellington.*’* 

Gilbert, Rev. Father T. A., St Pat- 
rick’s College, Wellington. 

Gillies, R., Marine Superintendent 
U.S.S. Company (Limited), Welling- 
ton. 

-Good, F. W., Main-superintendent, 
Electric Light Department, Harris 
Street, Wellington. 

Grange, L. I., 38 The Terrace, Welling- 
lon. 

Greenshields, F. S., 9 Glen Road, Kel- 
burn. 

Grimm ett, R. E. R., Agricultural 
Laboratory, Wellington. 

Hamilton, H., A.O.S.M., Director 

Maori School of Arts and Crafts,' 
Rotorua. 

Hansford, George D., Box 1025, Well- 
ington. 

Hardcastle, H., Evening Post, Welling- 
ton. 

Hastie, Miss J. A., care of Street and 
Co., 30 Cornhill, London, E.C.* 
Hector, C. Monro, M.D., B.Sc., F.R.A.S., 
Hobson Street, Wellington. 

Hefford, A E., M.Sc., Fisheries Ex- 
pert, Marine Dept. 

Helyer, Miss E., 13 Tonks Grove, Well- 
ington. 

Henderson, J., M.A.. D.Sc., B.Sc. in 
Eng. (Metall.), Geological Survey 
Department, Wellington. 

Hislop, J., Internal Affairs Depart- 
ment, Wellington. 

Hodson, W. H., 40 Pirie Street, Well- 
ington. 

Holloway A. G. P., 17 Macdonald Gres., 
Wellington. 

Holmes, R. W., M.Inst.C.E., Burnell 
Avenue, Wellington. 

Hooper, Captain G. S., Marine Depart- 
ment, Wellington. 

Hooper, R. H., 6 St. John Street, Well- 
ington. 

Hopkirk, C. S., Pathological Lab., 
Wallaceville. 

Hudson, G. V., F.E.S., F.N.Z.Inst, Hill 
View, Karori. 

Hurley, J. A., Bacteriological Labora- 
tory/ Newtown. 

Jack, J. W., 170 Peatherston Street, 
Wellington. 


Jackson, Miss, B.A., Wellington Glris' 
College. 

Jackson, A,, Wellington Boys' College. 

Jacobson, N. R., Training College, Kel- 

burn. 

Joiner, W. A., Dominion Laboratory, 
Wellington. 

Jones, A. Morris, 47 Upland Road, Kel- 
burn. 

Jones, J. A., Assistant Chief Engineer, 
N.Z. Railways, Wellington. 

Jones, Llewellyn, 57 Creswiek Terrace, 
Wellington. 

Joseph, Joseph, P.O. Box 443, Welling- 
ton. 

Joyce, Miss, Training College, Kel- 
burn. 

Kerr, W. J., National Bank, Grey 
Street, Wellington. 

Kirk, Professor H. B., M.A., F.N.Z.Inst., 
Victoria University College, Welling- 
ton. 

Kissell, F. T. M., Public Works Depart- 
ment, Wellington. 

Knight, C. Prendergast, 126 Bolton 
Street, Wellington. 

Lamburd, H. S., c/o A. S. Paterson & 
Co., Wellington. 

La Trobe, tV. S., M.A., Hamilton Road, 
Karori. 

Lauchlan, G., Electrical Engineer, 
Harris Street, Wellington. 

Lawrence, G. A., Johnsonville. 

Leighton, F. T., Dominion Laboratory. 

Levi, P., M.A., care of Wilford and 
Levi, 15 Stout Street, Wellington. 

Levy, E. Bruce, 71 Fairlie Terrace, 
Kelburn. 

Lindsay, C., Dominion Museum, Wel- 
lington. 

Lomas, E. K., M.A., M.Sc., Training 
College, Wellington. 

Lomax, Major H. A., 288 Somme Par- 
ade, Aramoho, Wanganui. 

Loy, . Miss E., Training College, Kel- 
burn. 

Luke, Sir John P., C.M.G., M.P., ‘*Pen- 
dennis," Burnell Avenue, ■Welling- 
ton* 

Lysaght, Miss A. M., Victoria, Uni- 
versity College. 

Macdonald, J., Assistant General Man- 
ager, Railwa,y Department, Welling- 
ton. 

McDonald, J., Dominion Museum, Wel- 
lington. 

Macfarlane, C- F. , C., Dominion ,Fa,rm- 
ers' Buildings, Wellington.;, 

Mclnnes, E. H., Engineer, . ISO. "Lamb- 
ton Quay, Wellington. - 

McKay, A. W., Dominion Museuin, Wel- 
lington. 

McKenzie, C. X, Public Works 'Depart- 
ment, Wellington. 
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Maclauriii, J. S., D.Sc., F.C.S., Do- 
miiiion Laboratory, Wellington. 

MacLean, F. W., M.Inst.C.B., Chief 
Eiigineer, Head Office, Railway De- 
partment, Wellington. 

McSlierry, Harry, Box 49, Pahiatua. 

Marclibanks, J., Harbour Board, Well- 
ington. 

Marsden, E., D.Sc., F.N.2. Inst., Direc- 
tor of Scientific and Industrial 
Research... 

Marshall, Dr. P., c/c Main Highways 
Board, Wellington. 

Marwick, J., D.Sc., Geological ‘Survey, 
The Terrace, Wellington. 

Maskell, F. G., Victoria University 
College, Wellington. 

Matheson, W. .B., Tiratahi, Bketaliuna. 

Maxwell, E., Marumarunui, Opunake. 

Maxwell, J. P., M.Inst.C.E., 145 Dixon 
Street, Wellington. 

Mestayer, Miss M., Sydney Street, 
Wellington. 

Miles, P. C. V, R., Room 45, G.P.O., 
Wellington. 

Millar, H. M., Public Works Depart- 
ment, Wellington. 

Miller, D., 71 Fairlie Terrace, Kelburn. 

Moore, G., Eparaima, via Masterton. 

Moore, W., Lancelot, Bank Chambers, 
Lambton Quay, Wellington. 

Moorhouse, W. H. Sefton, 134 Dixon 
Street, Wellington. 

Morgan, P. G., M.A., F.G.S., F.N.Z.Inst, 
Director of Geological Survey, 156 
The Terrace, Wellington. 

Morice, J. M., B.Sc., Town Hall, Well- 
ington. 

Morrison, J. C., Box 413, G.P.O., Well- 
ington. 

Morton, W., Hydro-electric Board, Pub- 
lic Works Department, Wellington. 

Myers, J. G., Imperial Bureau of En- 
tomology, 41 Queen^s Gate, London, 
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La Roche, Sydney, B.Sc., Wapiti 
Avenue, Auckland. 

’“’La Roche, ^Vapiti Avenue, 

Remuera. 

La Roche, W. B., B.S.c., Wapiti Ave- 
nue, Remuera. 

Laurie, B. A., care of W. S. Laurie k 
Co., Customs Street, Auckland. 

Leech, E. Duffi, IVellesley House, Auck- 
land^ 

Le Roy, E., Queen Street, Auckland. 

Leyland, S. H., care of Leyland and 
O’Brien, Customs Street W., Auck- 
land. 

Leyland, W, B., care of Leyland and 
O’Brien, Customs Street W., Auck- 
land. 

*Leys, W., Cecil, “Star” Office, .Auck- 
land. 

Lloyd, Miss Olive, “The Grove” O'ue- 
hunga. 

Logan, R., P.O. Box o36, Auckland. 

Long, W. H., 16, St. Albans Avenue, 
Auckland. 

Low, T. A., Hennings, Ltd., Auckland. 

Lowe, Dr. De Clive, Lower Symonds 
Street, Auckland. 

Lowe, James, C.E., Gas Co., Auckland. 

’^Lunn, A. G., care of Collins Bros,, 

■ Wyndham Street, Auckland. 
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Lusk, H. B., M.A., King’s College, Ota- 
iiuku. 

Lyons, Rev. Fatlier, Coromandel. 
McArthur, M. G., Ellison’s Cham- 
bers, Auckland. 

McCallum, W. F., Endean’s Bldgs., 
Auckland. 

McClymont, Miss J., 40, City Cham- 
bers, Auckland. 

Macdonald, Rev. Angus, O.B.E., The 
Manse, Richmond. 

Macdonald, Hugh R., 47, St. Stephen’s 
Avenue, Parnell. 

McDonald, Rev. W., Gardner Road, 
Epsom. 

Macfarlane, J. B., 59, Fort St., Auck- 
land. 

McGregor, W. R., University College, 
■Auckland, 

’^Alacindoe, Charles G., Little Queen 
Street, Auckland. 

Mackay, G. J-, Queen Street, Auckland, 
Mackay, J. G. H., Ellison Chambers, 
Auckland. 

McKenzie, Capt G., Devonport. 

Macky, Dr. Frank, Lister Buildings, 
Auckland. 

Macky, T. H., care of Macky, Logan 
& Co., Elliott Street, Auckland. 
Mackenzie, H. R., Acacia BuUding, 
Auckland. 

Mackenzie, Kenneth, F.R.C.S., Princes 
Street, Auckland. 

’^Macmillan, C. C., care of Auckland 
Institute, Auckland. 

’■^McMillan, G. G., McMillan & Co., 
Auckland, 

MacMurray, Ven. Archdeacon, Mt. 

Hobson Road, Auckland. 

McVeagh, James, 410, N.Z. Insurance 
Buildings, Auckland. 

McYeagli, R,., O’Connell Street, Auck- 
land. 

Mahon, H. G. D., B.A., Grammar 
School, Auckland, 

Mair, S. A. R., Hunterville, Welling- 
ton. 

^Major, C. T., C.B.E., D.S.O., King’s 
College, Otahuhu. 

Makgill, John. E., Wapiti Avenue, 
Epsom. 

Makgill, Dr. R. H., Health Department, 
.Wellington. 

'•'M.ander, Hon. P., Ranfurly Road, 
Epsom. 

^Alappin, F. Crossley, Mountain Road, 
Epsom, 

Marks, L., Chancery Street, Auckland. 
.Marshall, J., Te Ataaliua, Remuera 
Road, Auckland. 

Massey, P. . G., Sw.anson Street, Auck- 
' ''land-. 

Mason, Mrs. P.,. West Town, New Ply- 
. mouth. 

Matheso.n, H. C., 101, .Albert Street, 

: - Auckland. , . 


Matthews, H. B„ Clonbern Road, 
Remuera. 

Merritt, H. T., Anzac Avenue, Auck- 
land. 

Metcalfe, G. H., Barrister, P.O. Box 
1089, Auckland. 

Miller, B. V., 71, Upland Road, 

Remuera. 

Miller, Thomas, “Craigmore,” Argyle 
Street, Auckland. 

Millet, L., Te Kopuru, N. Wairoa. 

Milne, J., care of John Chambers & 
Son, Fort Street, Auckland. 

Milne, Stewart, care of Milne k Choyce, 
Queen Street, Auckland. 

Milsom, Dr. B. H. B., 18, Waterloo 
Quadrant, Auckland. 

Mincher, W 3, Brentwood Avenue, 
Mount Eden. 

Mitchell, J. T. F., Wright Stephenson 
and Co., Auckland. 

Mitehelson, E. P., P.O. Box 873, Auck- 
land. 

Mitchelson, Hon. Sir E., K.C.M.G'., 
M.L.G., Waitaramoa, Remuera. 

Hoodie, F. L., Victoria Arcade, Auck- 
land. 

Moore-Jones, Mrs. S. A., The Ladies’ 
College, Remuera. 

'••Montgomery, T. E., Clarence Street, 
Devonport. 

Morrison, Miss A, C., Girls’ Grammar 
School, Epsom. 

Morpeth, H., Halienstein’s Build- 
ings, Auckland. 

'^■•Morton, E., P.O. Box 11, Auckland. 

Morton, H. B., Taumata, Wapiti 
Avenue, Bps®m. 

Moses, H. C., No Deposit Piano Co., 
High Street, Auckland. 

Moses, L. V., Victoria Arcade, Auck- 
land. 

Mulgan, A. E., “Star” Office, Auck- 
land. 

Munro, G. H., M.Se., 96, Grafton Road, 
Auckland. 

Myers, B., “Cargen,” Auckland. 

Nalder, E. E., Commercial Bank Build- 
ings, Auckland. 

Nathan, C. I., Customs Street, Auck- 
land. 

Nathan, D. L., Sliortland St; Auck- 
land. 

^Nathan, N. A., Sliortland St., Auck- 
land. 

Neil, Dr. Hardie, D.S.O., Symonds St., 
Auckland. 

Neumegen, W. M., P.O. Box 277, Auck- 
land. 

Nicco.1, G., Customs ' Street Wt,- Auck- 
land. 

Nicholson, 0., Imperial Buildings, 
Auckland. 

Northcroft, Lieut.-Col. E. H., D.S.O., 
Swanson Street, Auckland. 



Roll of Member's, 593 


*>‘Nortoii, H., Pentland, Imperial Build- 
ings, Auckland. 

Noonan, Dr., Milford. 

‘^•O'Brien, J. J., Endean’s Buildings, 
Auckland. 

Oliver, James, S. A. Smitli and Co., 
Auckland 

Oliver, W. R. B., F.L.S., F.N.Z. 
Inst., Dominion Museum, Well- 
ington. 

’**Osborne, Mrs. 27 Great South Road, 
Auckland. 

Parr, Hon. Sir James, K.C.M.G., High 
Commissioner, London. 

Parr, F. R., M.Sc., Oaklands, Waiku- 
mete. 

Parkes, Dr. W. H., C.M.G., Symonds 
Street, Auckland. 

Parsons, A. L., N.Z. Insurance Co., 
Auckland. 

Partridge, H. E., Albert Street, Auck- 
land. 

’^Fartridge, H. H., Albert Street, Auck- 
land. , 

‘^Patterson, D. B., 23 Sliortland Street, 
Auckland. 

Peacock, J. A., Queen Street, Auck- 
land. 

*!-PGrklns, A. W. care of Dalgety and 
Co., Customs Street West, Auckland. 

Perks, T. E., 8 Coombes Road, Rem- 
uera. 

Pezaro, Dr. M. G., 3, Remuera Road, 
Auckland. 

*Philcox, T., 11 Fairview Road, Mt. 
Eden. 

Pond, J. A., F.C.S., Queen Street, Auck- 
land. 

Potter, E. H., P.O. Box 230, Auckland. 

Potter, R. H. A., Union Oil, Soap and 
Candle Co., Auckland. 

Powell, A. W. B., Shortland Street, 
Auckland. 

Powell, F. E.j C.E., Ferry Buildings, 
Auckland. 

Poynton, J. W., 55 Epsom Avenue, 
Mount Eden. 

Price, E. A., Cambria Park, Papatoetoe. 

Prosser, T, G. W., 12, Westbourne Rd., 
Remuera. 

Pryor, S. H., Hillside, New Lynn. 

Pulling, Miss, Diocesan School, Epsom. 

Purchas, Dr. A. C., Symonds St., Auck- 
land. 

®Pycroft, A. T., St. Heliers, Auck- 
land. 

Quartley, A. G., Barrister, Vulcan 
Lane, Auckland. 

Ralph, W. J., Princes Street, Auck- 

'■ ' land. 

Rangihiroa, Dr., D.S.O., F.N.Z. Inst., 
Public Health Department, Auck- 
land. 

Ratcliff, W., P.O. Box 25 9, Hamilton. 

Rawnsley, S., Federal Street, Auck- 
land. 


Rayiier, Dr. F. J., Queen Street, Auck- 
land. 

Reed, Hon. Mr. Justice, Supreme 
Court, Wellington. 

Reed, Hon. Vernon, Paihia. 

Rendell, J. R., Karangahape Road, 
Auckland. 

Renshaw, F., care of Sharland & Co., 
Lome Street, Auckland. 

Reyburn, J. H., Ellison's Chambers, 
Auckland. 

Rhodes, Miss B., Diocesan School, 
Auckland. 

Rhodes, C., Ronaki, Remuera. 

Richardson, J. D., Savings Bank, New- 
ton. 

Richmond, H. P., Arney Road, Rein- 
uera. 

Riddet, Professor Wm., University 
College, Auckland. 

*Rish worth, J. N., Lister Buildings, 
Auckland. 

Robb, J., Victoria Avenue, Mount Eden. 

Roberton, A. B., Fort St, Auckland. 

Roberton, Dr. B., Market Road, Rem- 
uera. 

Robertson, Carrick, F.R.C.S., Alfred 
Street, Auckland. 

Robertson, Jas., Market Road, Rem- 
uera. 

Rogerson, H. M., Imperial Buildings, 
Auckland. 

Rollett, F. C., ^‘Herald” Office, Auck- 
land. 

Ropiha, T. T., Survey Office, Auck- 
land. 

Rowden, Fred J., Howlck. 

Rovre, W. Page, Seaview Rd., Remuera. 

Russell, B. R. N., Princes Street, 
Auckland. 

Russell, John E., Russell, Campbell 
and McVeagli, Auckland. 

Ryan, James, Riverview, Otahuhu. 

Sait, G. MacBride, M.Sc„ University 
College, Auckland. 

Sanford, Gilbert, Sandford Ltd., Auck- 
land. 

*Schnauer, Charles, Shortland Street, 
Auckland. 

Scott, D. D., care of Kempthorne, 
Prosser & Co., Albert Street, Auck- 
land. 

Scott, Rev. D. D., , Th§ Manse, One- 
hunga. 

Segar, Professor H. W., M.A., RN.Z. 
Inst, University College, Auckland. 

Seth Smith, Miss H., Hurstmere Road, 
Takapima. 

*Seth Smith, H. G., S8 Victoria 
Avenue, Remuera* 

Shakespear, Mrs. R. H., Whangaparaoa. 

Shannon, ' J. W., 16 Dromorne Road, 
Remuera, 

^Shaw, C, J.,, Fairview ' Road, Mount 
Eden, Auckland. 

Shaw,' F., Vermont Street, Ponsonby, 
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Sliaw, H., care of Public Library, Auck- 
land. 

Sliepberd, E, C., Stanley Bay. 

Short, W. P., M.Sc., University Col- 
lege, Auckland, 

Shrewsbury, H., St. John’s Avenue, 
Epsom. 

=^Shroft, H. K., 44 Remuera Rd., Auck- 
land. 

Simmonds, Rev. J. H., Takanini. 

Simmonds, L,, 18 0-, Karangahape 

Road, Auckland. 

Simson, T., Mount St. John Avenue, 
Epsom. 

Sinclair, G., 321 Queen Street, Auck- 
land. 

Skeet, H. M., 14 Dilworth Avenue, 
Remuera. 

Sladden, Bernard, Box 17, Tauranga. 

Smith, F. W., 1 Eden Crescent, Auck- 
land. 

Smith, S. A., P.O. Box 843, Auckland. 

Smith, Mrs. W. H., Princes St, Auck- 
land. 

Smith, W. Todd, P.O. Box 1062, 
Auckland. 

Somerville, Dr. J., Alfred St, Auck- 
land. 

Somerville, J, M., Birkenhead, Auck- 
land. 

Spencer, Albert, Kingston Street, 
Auckland. 

Spence, A. L., Messrs. Stanton, John^ 
stone and Spence, Auckland. 

*Sperrin- Johnson, Professor J. C., Litt. 
D., University College, Auckland. 

Stanton, J., Selbourne Chambers, 
Auckland. 

Stevenson, Arthur G., Gladstone Road, 
Mt. Albert. 

Stewart, D. F., care of R. S. Lamb & 
Co., 32 Jamieson Street, Sydney. 

Stewart, John A., Kainga-town, Ran- 
furly Road, Epsom. 

Stewart, R. Leslie, care of Browm & 
Stewart, Swanson Street, Auckland. 

Streeter, S. C., Enfield Street, Mount 
Eden. 

^Sullivan, J. J., Barrister, P.O. Box 
1175. 

Suter, A., 22 Portland Street, Rem- 
' uera. 

Swan,. H. G., Henderson. 

Talbot, Dr. A. G., A.M.P. Buildings, 
Auckland... 

Taylor, C. ' N., 2 Oliver Street, ^ Rem- 

„ uera. . 

Taylor, Norman H., Huia, New Lynn. 

Thomas, Professor A.. P. W., F.L..S., 
F.N.Z. Inst, .Mountain Road, Ep- 
som.'"'' 

Thome-George, Sidney, Northern Club, 
Auckland. 

Thornes,' !,, 231 Parnell Road, Par- 

: nell. 


Tilly, C. S. R., 85 Victoria Avenue, 
Remuera. 

='*-Tinne, H., Union Club, Carlton House 
Terrace, London, S.W.l. 

Tomlinson, L. H., Electric Construc- 
tion Co. of N.Z., 52 Port Street, City. 

Towle, R. P., Reed, Towle and Cooper, 
High Street, Auckland. 

=-'-Trenwith, Martin, Pioneer Boot Fac- 
tory, Auckland. 

Trounson, J., Northcote. 

Tunks, C. J., Shortland St., Auckland. 

Turner, E. C., care of Turner & Sons, 
Market Square, Auckland. 

Uhlmann, Miss J. L., Girls’ Grammar 
School, Auckland. 

Upton, J. H., St. Stephen’s Avenue, 
Parnell. 

’'■’Upton, P., South British Insurance 
Co., Auckland. 

Upton, P. T., P.O. Box 878, Auckland. 

Utting, H., Town Clerk, Mount Albert. 

’^Vaile, Miss A. B., 9 Arney Road, 
Remuera. 

’’’Vaile, E. E., Broadlands, Waiotapu. 

■^Vaile, H. E., Queen Street, Auckland. 

Veale, P. 0., M.Sc., 1 Beresford Street, 
Auckland. 

Vernon, T. R., 11 Kingsview Road, Mt 
Eden. 

Wade, Dr. Wallace, Elliott Street, New 
Plymouth. 

Wake, F. W., 73 Remuera Road, 

Remuera, Auckland. 

Wallace, D. B., 21, Orakei Road, 
Remuera. 

Wallace, T. F., 1 Claude Road, One 
Tree Hill. 

Wallace, W., Chairman Hospital Board, 
Auckland. 

Walker, A. Howey, Queen Street, 
Auckland. 

Walsh, Edmund, Water Lane, New 
Plymouth. 

Warnock, A. E., Union Buildings, 
Auckland. 

Warnock, J. A., 2 King Street, Grey 
Lynn. 

Watt, W. M., Dredging OflBiee, Harbour 
Board, Auckland. 

Waymouth, G. W., Rarere Road, Taka- 
puna. 

Wells, J. F., School House, Matamata. 

Wells, T. U., Westbourne Road, Rem- 
uera. 

Wheeler, Thomas, Stanmore Road, 
Grey Lynn. 

Whitcombe, Hugh, P.O. Box 63, 
Auckland. 

White, George M., Skeates and White, 
Anzac Avenue, Auckland. 

White, P. C., care of S. White & Sons, 
Customs Street West, Auckland. 

White, R. W., Wellington Street, 
Auckland. 
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Whitley, W, S., Albert Street, Auck- 
land. 

Whitney, C. A., Colonial Ammunition 
Co., Auckland. 

Williams, N. T., 74 Remuera Road, 
Remuera, Auckland. 

t¥illlamson, C. R., Fort St., Auckland. 

‘"Williamson, J. D., Northern Club, 
Auckland. 

'5= ‘Williamson, Julius W., 57, Clifton 
Road, Takapima. 

Wilson, Andrew, Hillcrest Street, 
Hamilton East. 

Wilson, C. A,, P.O. Box 1081, Auck- 
land. 

Wilson, F. W., “ Herald Buildings, 
Auckland. 

Wilson, G. H., National Bank Build- 
ings, Fort Street, Auckland. 

Wilson, John, 303 N.Z. Insurance 
Buildings, Auckland. 

Wilson, J. A., care of Eady & Son, 
Queen Street. Auckland. 

Wilson, J. M., Portland Rd., Remuera. 

Wilson, Liston, Upland Rd., Remuera. 

‘^‘Wilson, Martyn, Roselle, Lower 
Remuera. 

Wilson, Mrs. R. M., Russell Road, 
Remuera. 

Wilson, W^ R., “Herald’' Office, Auck- 
land. 

Wily, H., Mauku. 

Winklemann, H., Victoria Arcade, 
Auckland. 


*W^instone, F. M., Claude Road,' 
Epsom. 

Winstone, G., Junior, Queen Street, 

Auckland. 

'^Winstone, G., Senior, Queen Street, 
Auckland. 

Winstone, W. P., Winstone's Buildings, 
Auckland. 

Wiseman, F., Queen Street, Auckland. 

Wiseman, J. W., Albert Street, Auck- 
land. 

♦Wood, Right Rev. G. J., D.D., Eng- 
land. 

Woodhead, Miss L., 40, City Chambers, 
Auckland. 

Woollams, W. H., Queen Street, Auck- 
land. 

Worley, Professor F. P., D.Sc., Univer- 
sity College, Auckland. 

Wright, Hugh G., Strand Arcade, 
Auckland. 

Wright, R. A. B., Wright & Son, 
Commerce Street, Auckland. 

Wright, R., Seabrook Avenue, New 
Lynn. 

Wright, R., junior, Seabrook Avenue, 
New Lynn. 

♦Wylie, D. S., P.O. Box 672, Auckland. 

Yates, Miss Dorothy, St. Cuthbert’s 
College, Auckland. 

Yates, E., Albert Street, Auckland. 

Young, J. L., “Merainie,” Warren, 
N.S.Wh 
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Acland, Dr. H. T. D., 51 Brown's Road, 
Christchurch. 

Acland, H. D., C/o. Wilding & Acland, 
Hereford Street, Christchurch. 

Alexander, R. E., Canterbury Agricul- 
tural College, Lincoln. 

Allan, H. H., M.A., D.Sc., P.L.S., 
Peilding. 

Anderson, Mrs. Murchiston, St. Mar- 
tins, Christchurch. 

Askew, H. 0., M.A., Imp. College of 
Science and Tech., S. Kens., London, 

: S.W. 7. 

Baird, H. P., B.Sc., c/o Magnetic 
Observatory, Christchurch. 

Bamford, P. G., B.E., Canterbury Col- 
lege, Christchurch. 

Barkas, F., Hewling St, Timaru. 

Barker, C. S., Canterbury College, 
Christchurch. 

Barnett, W, J, F., 35 Hardwicke Street, 
Sumner. 

Bates, D., 22 Webb Street, Ghrlst- 
churcb. 


Beaven, A. W., c/o. Andrews and 
Beaven, Moorhouse Avenue, Christ- 
church. 

Beeby, C. E., Canterbury College, 
Christchurch. 

Belton, F. J. W., c/o Gas Coy,, Ltd,, 
Christchurch. 

Bennett, E. W., M.Sc., Canterbury Col- 
lege, Christchurch. 

Berry, R. E., 165 Manchester Street, 
Christchurch. 

Biltcliff, G. S. A., Canterbury College, 
Christchurch. 

Bingham, S. C., 7 Cashel Street, Christ* 
church. 

Bird, J. W., M.A., Wairarapa High 
School, Masterton. 

Booth, G. T„ 242 Papamii Road, 
Christchurch. 

Borrie, Dr. P. X, 236 Hereford Street, 
Christchurch. 

Borrie, Miss, 236 Hereford Street, 
Christchurch. 
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Bowker, Geo., 177 Stafford Street, 
Tim am. 

Boys, Sir Francis, c/o N.Z. Eefriger- 
ating Co,, Ltd., Hereford Street, 
Clirlstciiurcli. 

Bradley, Orton, Charteris Bay. 

Brittin, Guy, F.E.S., Eiwaka, Motueka, 
Nelson. 

Broadliead, H. D., M.A., LittD., Can- 
terbury College, Christcburcli. 

Brock, W,, M.A., Merivale Lane, 

Christchurcli. 

*Brown, Professor Macmillan, M.A., 
LL.B., Holmbank, Cashmere. 

Burnett, T. D., Cave, S. Canterbury. 

Calvert, G. G., Canterbury College, 
Cliristchurch. 

Campbell, Professor E. A., Canterbury 
College, Christchurch. 

Campbell, J. W., Seaview Eoad, New 
Brighton. 

Candy, F. R., c/o. Tramway Board 
Office, Christchurch, 

Carlyle, Thomas, c/o “Sun” Office, 
Christchurch. 

Cassidy, Mrs. A., 10 The Spur, Clifton, 
Sumner, 

‘•^Chilton, Professor C., D.Sc., M.A., 
LL.D., F.N.Z.Inst., P.L.S., Canter- 
bury College, Christchurch, 

Christensen, C. E., Box 38, Te Aroha. 

Clark, W, H., 100 Bealey Avenue, 
Christchurch. 

Coates, C. C., 134 Hereford Street, 
Christchurch. 

Colee, W. C., M.A,, Normal School, 
Christchurch. 

Coles, W. R., 358 Gloucester Street, 
Christcliiirch. 

Comes, J. J. S., B.A., B.Sc., Training 
College,. Christchurch. 

Cowley, S. R., 156 Antigua Street, 
Christchurch. 

Cox, P. T., c/o. Anglo-Persian Oil Coy,, 
Britannic House, Finsbury Circus, 
London, E.C.2. 

Bash, Chas., 233 Norwood Street, Beck- 
enham, Christchurch. 

I>B.y, Jas. S., c/o. Dominion Trust Co., 
163 Hereford Street, Christchurch. 

Deans, James, Homebush. 

Deans, Jno., Kirkstyle, Coal gate. 

Deans, Wm., Sundown, Wacldington. 

Denham, Professor H. G., M.A., D.Sc., 
Ph.D., Canterbury College, Christ- 
, church., 

Dobson, A. Dudley, M.Inst.C.E., 76 
Merivale, Lane, Christchurch. 

Borrien Smith, , Major A., D.S.O., 

■ Tresco. Abbe,y, Scllly, England. 

Dougall, J. J., 105 Clyde Road, Christ- 
, church. , ■ . 

Drummond,. Jas., P.L.S., P.Z.S.,, “Lyt- 
■ telton Times,’' Christchurch. 

Duncan, J. S., c/o P. & D. Duncan, 
Tuam Street, Christchurch. 


Parr, Professor C. Coleridge, D.Sc., 
P.P.S.L., F.N.Z.Inst, Canterbury 
College, Christchurch. 

Ferrar, Miss, 154 Innes Road, St. 
Albans, Christchurch. 

Fitzgerald, Miss M. S., M.Sc., Iona 
College, Havelock North, H.B. 

Flesher, J. A., 169 Hereford Street, 
Christchurch. 

Flower, A. E., M.A., M.Sc., Christ's 
College, Christchurch. 

Ford, A. D., 13 Riccarton Road, 

Christchurch. 

Foweraker, C. E., M.A., P.L.S., Can- 
terbury College, Christchurch. 

Francis, J. W. H., c/o Rhodes, Ross 
& Godby, Hereford Street, Christ- 
church. 

Galbraith, A. R., City Engineer, 
Christchurch. 

Gale, F. H. D., '‘Sun” Office, Christ- 
church. 

Gilling, C. D., School, Amberley. 

Gilling, W. O. R., M.A., B.Sc., 206 
Westminster Street, St. Albans, 
Christchurch. 

Glover, P. W., Canterbury College, 
Christchurch. 

Godby, Mrs. M. D., 5 Jackson’s Road, 
Fendalton, Christchurch. 

Godby, M. H., M.A., B.Sc., 176 Here- 
ford Street, Christchurch. 

Gooby, A. H., Ph.D., D.Sc,, F.S.P., 
P.P.C., etc., 220 Milton St, Christ- 
church. 

Goss, Wm., Peterborough Street, 
Christchurch. 

Gourlay, H., Boys’ High School, 
Christchurch. 

G-ower, S. W., The School, Waitohi, 
Temuka. 

Graham, Chas. H. B., 143 Union St., 
Maidstone, England. 

Gray, G., P.C.S., Lincoln. 

Gray, J., 239 Salisbury St., Christ- 
church. 

Grigg, P. J. T., M.Sc., A.I.C., Govern- 
ment Analyst, Government Build- 
ings, Christchurch. 

Guthrie, Dr. Jno., Armagh Street, 
Christchurch. 

Hall, G., Hororata. 

Hamilton, W. M., 54 Dyer’s Pass 
Road, Cashmere. 

Hansen, Dr. D. E., M.A., M.Sc., Tech- 
nical College, Christchurch. 

Hardcastle, John, 11 Heaton Street, 
Timaru. 

Harris, H. W., 99 Gloucester Street, 
Christchurch. 

Haynes, E. J., P.Z.S., Canterhury 
Museum, Christchurch. 

Henderson, H., Boys’ High School, 
Christchurch. 

Herriott, Miss E. 'M., M'.A., Canter- 
bury College, Christchurch. 
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Hewitt, S. J., 234 Selwyn Street, 
Christchurcli. 

HigtLt, Professor J., M.A,, Litt.D., 

Canterbury College, Ctiristchurcli. 

^Hilgendorf, F. W., M.A., B.Sc., 

F.N.Z.Inst,, Canterbury Agricultu- 
ral College, Lincoln. 

Hitchcock, B., 159 Rolleston Street, 
Linwood, Christchurch. 

Hitchings, C. H., 71 Tweed Street, 
Richmond, Christchurch. 
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Guthrie-Smith, W. H., Tutira* 
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Harding, W. A., Napier. 
Harwood, W. G., Napier. 

• Harwood, Mrs., .W. G., Napier.,'' 
■Hay,. .Leslie.,. Napier; 

Herrick, E.;J., Hastings. 

Hetley, Mrs. P. A., Napier. 
Hildebrandt, W. H., Napier. 

Hill, Bromley, Napier. 

Hill, Henry, Napier. 


^‘Hislop, James, Napier. 

Hobson, A., Napier. 

Hutchinson, P. Jnr., Rissington. 

Hyde, Thomas, Napier. 

Johnson, Sinclair, Napier. 

Kennedy, C. D., Napier. 

Lambert, Thos., Wairoa, 

Large, Mrs. J. S., Napier. 

Leahy, Dr. J., Napier. 

Lowry, T. H., Hastings. 

Maclean, Sir R. D. D., Napier. 
McCurdy, Miss M., Napier. 

Maney, C. E., Napier. 

Martin, A. L., Napier. 

Metcalfe, W. P., Port Awanui. 

Moore, Dr. T. C., Napier. 

Moore, Dr. W. W., Napier. 

Morris, W. C., Waihi. 

Nelson, George, Hastings. 

Oates, "Wm., Tokomaru Bay. 

Ormond, Prank, Napier. 

Ormond, George, Wairoa. 

O’Ryan, Wm., Waipiro Bay. 

Pallet, Alfred G., Napier. 

Pallot, Mrs. W. J., Napier. 

Pollock, C. P. H., Napier. 

Reaney, P. S., Napier. 

Ringland, T. H., Napier. 

Sagar, Mrs. M., Napier. 

Sainsbury, G. 0. K., Wairoa. 

Speight, H., Havelock North. 

^Smith, H. J., England. 

Smith, Somerset, Napier. 

Steele, H., Napier. 

Stout, E. T., Napier. 

Swanseger, Dr. P., Taradale. 

Thorp, Frederick, Napier. 

Thomas, C. L., Napier. 

Thomson, J. P,, Napier. 

Tlffen, O. W., Gisborne. 

Vautier, T. P., Napier. 

Wanklyn, H. A., Napier. 

Waterworth, Dr. G., Napier. 

West, E. S., Napier. 

White, Wm., Napier. 

Williams, Frederic W., Napier. 
Williams, Archdeacon H. W., Gisborne.. 
Wilson, A. H., Napier. 

Wilson, J. G., Hatuma, H.B. 

Wilton, T. J., Port Ahnriri. 
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Bartel, J. G., Collingwood Street. 

Bett, Dr. F. A., Trafalgar Square. 
Bruce, James, t^ritanuia Heiglits. 
Crequer, V, G., Halifax Street. 

Coo'ke, Miss, Examiner Street. 

Cullen, Father J. J., Catholic Presby- 
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Cunninghani, G., Wainui Street. 
Curtis, Dr. K. M., Cawtliron Institute. 
Davies, W. C., Cawthron Institute. 
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Easterfleld, Professor, Cawthron In- 
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Gibbs, Dr. S., Hardy Street. 
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Gourlay, B. S., Cawtliron Institute. 
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Pbilpott, A., Cawthron Institute. 
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Rout, W., Hardy Street. 

Russell, J., Sunnybank, Bronte St. 
Sadlier, Bishop, Watli Brow, Brough- 
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Wardrop, J. H., Lands Department. 
Wharton, Miss B. A., Maitai Bank. 
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Cockayne, A. H., W^ellington. 

Cohen, M.,' Broad Street. 

Gollinson, L. H., The Square. 

Grabb, E., H.,' College Street. , , ' 
Cullen, .Mrs.,: .North Street 
Cunningham,: ^ G. ■ H, , Department of 
Agriculture. 
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KeeliBg,^G. W., College Street W. ; 
Larcomb, E., C.E., Roy Street. 
Larcoinb, P., Roy Street, 
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Merton, J. L. C., LL.B., Rangitikei 
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L.R.F.P. and S.G. 
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Moore, Miss 
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Peach, Br. C. W., M.B., C.M., Broad 
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Pigott, Miss E., 79 College Street. 

Poynton, J. W., S.M., Auckland. 

Ross, R., Ferguson Street. 

Russell, W. W., Rangitikei Street. 

Salmon, C. T., Assoc, in Eng., Can- 
terbury College, Rangitikei Street. 

Seifert, A., George Street. 

Seifert, H., Peatherston Street West. 


Seifert, L., George Street. 

Sheppard, P. J., Rangitikei Street. 
Sim, E. Grant, Rangitikei Street. 
Sinclair, N. H., Allen Street. 

Smith, W. W., P.B.S., Public Re- 
serve, New Plymouth. 

Stevens, J. H., Church Street. 
Stevenson, J. C., High School, 
Stowe, Br. W. R., M.R.C.S., M.R.C.P., 
Linton Street. 

Sutherland, A., Boundary Road. 
Taylor, C., George Street. 

Turner, W., Queen Street. 

Welch, W., F.R.G.S., ivlosman's Bay, 
N.S.W. 

West, E. V., King Street. 

Whitaker, A., Grey Street, 

Wilson, Miss B., Rangitikei Street. 
’Wilson, Miss E. Carncot, Rangitikei 
Street."" 

"Wood, J. R., Buke Street. 

Wright, A. H. M., College Street. 
Young, H- L., Cuba Street. 


Note. — This list is not up to date, no revise having been supplied of 
that published in vol. 57. 
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SERIAL PUBLICATIONS RECEIVED BY THE LIBRARY OP 
THE NEW ZEALAND INSTITUTE, 1927, 


New Zealand. 

Axickland University: Calendar. 

Geological Survey: Bulletins. 

Houses of Parliament: Journals and Appendix. 

Journal of Agriculture. 

Journal of Science and Technology. 

New Zealand Employers' Pederation: Industrial Bulletin. 
Netv Zealand Official Year-book. 

PoUniesiaii Society: Journal. 

Statistics of New Zealand. 


Australia. 

Australasian Association for tlie Advancement of Science: Report. 
Australasian Institute of Mining Engineers: Proceedings. 

Austi'alian Antarctic Expedition, 1911-14 : Reports. 

Australian Forestry Journal. 

Commonwealth of Australia, Fisheries: Parliamentary Report. 
Institute of Seienee and Industry of Australia: BuUetms. 

Institution of Engineers of Australia: Transactions; Quarterly 
Bulletin. 

National Research Council of Australia; Science Abstracts. 

New” South Wales. 

Agricultural Departmeut, N.S.W. : Agricultural OuBette. 

Australian Museum, Sydney: Records; Annual Report. 

Botanic Gardens and Government Domains, N.S.W, : Report. 
Critical Revision of the Genus Eucalyptus. 

Department of Mines and Geological Survey : Annual Report; Mineral 
Resources; Bulletins. 

Linneaii Society of N.S.W. : Proceedings. 

Northern Engineering Institute of N.S.W.: Papers. 

Public Health Department, N.S.W. : Annual Report. 


Queensland. 

Geological Survey of Queensland: Publications. 

Queensland Naturalist. 

Royal Geographical Society : J oimial. 

Royal Society of Queensland: Proceedings. 

South Australia. 

Adelaide Chamber, of Commerce':;; A^vmdl Report. „ y 
Department of Chemistr}*, South Australia: Bulletins. 

Mines Department and Geological Survey of South Australia: 
Mining Operations; G. 8. Bulletins and Reports; Metallurgical 
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Reports; Syno'psis of 3Iini7ig Laws. 

Public Libraiy,, Miiseiini, and Art Gallery of South Australia: 
Annual Report. 

Royal Society of South Australia: Transactions and Proceedings. 


Tasmania. 

Miles Department, Hobart. 

Royal Society of Tasniama : Papers and Proceedings. 

Victoria. 

Advisory Gommittee: Report on Brown Coal. 

Department of Agricultui’e : Journal. 

Field Naturalists' Club of Victoria: Yictorimi Naturalist. 

Mines Depart nieiit and Geological Survey of Victoria: Annual 
Report; Bulletins; Records. 

Public Library^ Museum, and National Art Gallery of Victoria : 
Annual Report. 

Ro^ml Society of Victoria: Proceedings. 


Western AnsTR^yiiA. 

Geological Survey of Western Australia: Bulletins. 

Royal Society of Western Australia: Journal and Proceedmgs. 


United Kingdom. 

Board of Agriculture and Fisheries: Fishery hivestigations. 
Botanical Society of Edinburgh: Tranmoiions and Proceedmgs. 
British Association for the Advancement of Science: Report. 
British Astronomical Association: Journal; Memoirs; List of lieinhers. 
British Museum; Catalogues ; Guides; Scientific Reports of British 
Antarctic Expedition, 1910. 

Cambridge Philosophical Society : Proceedings, Biological Reviews. 
Cambridge University Library; Report. 

Department of Scientific and Industrial Research: Reports. 

Dove Marine Library: Report. 

Durham Philosophical Society: Proceedings; Agricultural and Zoo- 
logical Pilblications. 

Edinburgh Geological Society; Tra7isaotio7is. 

Geological Department, Glasgow University- : Papers; 3Ionograplis. 
Geological Society, Glasgow : Transactions. 

Geological Society, London: Quarterly Journal. 

Geological Survey of Great Britain: Summary of Progress. 

Geologists Association, London: Pfoceedmps. 
Handhmks,€ommerciaP.ToivnSyE7igland. 

H;M. Statioiiery Office, London: Monthly Circular. 

Imperial Bureau of Entomology: Reuietc; of AppUed Entomology. 
Impexml Imtitute : Bulletins. 

Institution of Civil Engineers: Report 
Leeds Geological Assoeiatiem: 
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Leeds PliiiosopMeal and Literary Society: Annual Ileport, 

Limiean Society: Journal (Botany) ; Proceedings; List, of Members. 
Literary and Pliilosopliical Society, Maueliester: Memoirs. 

Literary and PMlosopMeal Society of Liverpool: Proceedings. 
Liverpool Biological Society: 

Liverpool Cleological Society : Proceedings. 

Marine Biological Association: Journal. 

Marlboroiigii College Natural History Society: Reports. 

Mercantile Guardian^ London. 

Miiieralogical Society: Mineralogical Magazine. 

North of England Institute of ‘Mining and Mechanical Engineers: 

Transactions ; Annual Peporf. 

Oxford LMiversity: CWcnd an 

Royal Anthropological Institute of Great Britain: Journal. 

Royal Botaiiic Gardens, Edinburgh : A otes. 

Royal Colonial Institute : United Empire. 

Royal Geographical Society : Geographical J ourneiL 
Royal Irish Academy : Proceedings. 

Royal Philosophical Society of Glasgow: Proceedings. 

Royal Physical Society of Edinburgh: Proceedings. 

Royal Scottish GeograpMcai Society: Scottish Geographical Ilagazine. 
Royal Society, Dublin: Economic Proceedings, 

Royal Society of Edinburgh: Proceedings; Transactions. 

Royal Society, London: Proceedings (Series A, B) ; Phil. Trans* 
(Series A, B) ; Year-book. 

Royal Society of Literature : Transaciions. 

Royal Statistical Society, London: Journal. 

Victoria Institute, London: Journal of Transactions. 

Zoological Society of London: Proceedings and Transactions, 

Austria. 

Akadeinie der "Wisseiiscliaften in Wien: Sitmngsberichte. 
Hofnrnseum, Wien. 

K.K. Central Anstalt fiir Meteorologie und Erdkimde, Yieima. 

K.K. Geologischen Reichlanstalt, Vienna: Verhandl; Jahrh. 

K.K. Naturhistorischen Hof museums, Vienna : Annalen. 

K.K. Zoologisch-Botanisehe Gesellschaft, Vienna; Verhandl. 

Belgium. 

Aeadeinie Royale de Belgique : Bulleiins. 

Librairie Nationale d’Art et d^Histoire:' Les CaMers helges, 

Miisee Royal d^Histoire Naturelle de Belgique, Brussels: Aftmales; 
r Memoires.' 

Soeiete Geologique de Belgique, Liege: Publications. 

Societe Royale de Botaiiiqiie de Belgique: Bulleiins. 

Soeiete Royale Zoolo^^gique et Malaeolo'gique de Belgique : rtufinles. 
Societe Seientifiqne de Brussels : Annales, 

' Central" Asia. ,, 

. .University of Central Asia, Taslikent: Bulletin. 

China. 

Seienee Society of China, NanMng: 
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Deno^ark. 

Ac^3.d. E03". de Sciences et de Lettres de Denmark; Forliwndlinger; 
Menioires , . 

Daiisk Creologisk Foreiiing, Copenliagend/fddeZelser. 

Daiisk. Natnrk Foi^eii. Ejobeidiavn: Videnskahelige Meddelelser. 
DanniaiivS Geologiske Undersongelse, Copenkagen: Puhlications. 
Kong. Daiisk. Yidenskab. Selskab. ; Forhandlinger; Shdfter. 
Zoological Museum, Copenhagen: Danish-lngolf Expedition. 


Finland. 

Academia Aboensis, Abo : Humamora. 

Finska Yeteiiskaps-Societeten : Acta; Ofersigt; Bidrag. 
Geological Coiiimission of Finiand ; Bidletm. 

Societe de Geograpliie de Finland: Fennia. 

Soeietas pro Fauna et Flora Fennica ; Meddelan; Acta. 


France. 

Le Prince Bonaparte, 10 Avenue dMena: Notes. 

L'Obseivatoire Meteorologique, Paris: Annales. 

Ministre des Travaux Publics ; Programmes des Cours. 

Musee d’Histoire Naturelle, Paris: Bulletins. 

Societe Astronomique Prance : Bulletin. 

Societe de Chimie Industrielle, Paris: Chimie et industries. 

Societe de Geographic: La CTeographie. 

Societe des Sciences Plu's. et Naturelles, Bordeaux: 3Iemoires, Proc. 
Verh. 

Societe Limieene de Bordeaux: Puhlications. 

Societe Limieene de Normandie, Caen: BuUetm. 

Societe Zooiogique de France : Bulletin. 

University' of Grenoble: Annales section ^ledecme. 


Germany. 

Botaiiische Yerein der Provinz Brandenburg: Verliandl. 

Bremer Y'issenselxaft lichen Gesellschaft : Publications. 

Charles UniversitT, Prague; Studies from Plant Physiological 
Laiboratory. 

Der Sach Akademie der Wissenschafteii, Leipzig: Bericlite; AbJmuF 
. hmgen. . 

Deiitchen A"aturwissenschaiten-niediziiiischen Yerein fiir Bohem, 
Prague : Ahkandlmigem.; Lotos. 

Deutsches Entomologisches Mujseum, Berlin. 

Ethiiological Institute, Tubingen. ^ . 

Geograpliie Kartographie, Leipzig i Geographie Kartogra^pliie. 
Gesellschaft der Ydssenschaften,, Gottingen; Naclirichien. 

Institut G.D. de Luxembourg, Naturelles Sciences Phy'siques and 
, , Matliematiques : Archives. 
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Kong. Akademie der Wissenseliaften, Miinclieii: SiimmgshericMef 
Abliandlimgen. 

Konigl. Zool. n. Antkro.-Ethno. Museum, Dresden. 

Kon. Preussicke Geologisclien Landesanstalt, Berlin: Jahrbucli. 

K.K. Zentral-Anstalt fiir Meteorologie und Geodyimmik i Jaiirh. 
Matliematische Gesellscliaft, Berlin: Sitzhe7*icJite. 

National Museum (Entomological), Prague: Shornik. 
Naturforsclienden Gesellschaft, Freiburg: Bericliie. 

NaturMstoriscbe Gesellscliaft, Hanover: Jali^'herichte. 
Naturkistoriscli Mediziniscben Yerein, Heidelburg; Vetkajidlungen. 
NaturMstoriscbes Museum, Hamburg: 

NaturMstoriscbe Yerein der Preussischen Rheinlande und Y^estfaleiis, 
Bonn: Veidimidlungen; Sitzungsheidchte. 

Naturwissensciiaftliebe Yerein fiir Sclileswig-Holstein : Scliriften. 
Oberheiniselier Geologisclier Yerein, Tubingen. 
Pbysikaliscb-Okonomiselie Gesellsebaft, Konisberg: Sclirifte'n.^ 
Preussisclie Akademie der ^Yissensehaftcn, Berlin: S-itzberichte. 
Preussisclie Geologiselie Landesanstalt, Berlin: JalirhucJi. 

Sachsisclie Almdeniie der Y^issenscbaften, Leipzig: Bericliie, Ablumd- 
Umgen, 

Senkeiibergisclie Naturf orscbende Gesellscliaft, Prankfiirt-ain-Main : 
Bericlite. 

Staats und Hnivei^itatsbibliotliek, Hamburg. 

H0LL.A.ND x\ND Dutch East Indies. 

Banina Tin: Jaaresverslag von de Winning. 

Hollandsclie Maatschappij der Wet., Harlem: Archives Nederr 
Kon. Nedeiiandsch Aardrykskundig Genootscbap (Eoyal Dutch Geo- 
grapliic Society): Tidjdsclirifi. 

Kon. Bat. Genootscbap van Wet., Batavia : Yerhand.^ Tijdsclirift. 
Koninklijk Almdemie van Wett, Amsterdam : Proceedings, Yerliand- 
I/angen. 

Koninklijke Naturkundige Yereeniging in Nederlandscb-Inde. 
Mijnwesen in Nederlandsb Oest-Indie, Batavia: Jaarhock. 
Nederlandscbe Entomologmbe Yereeniging: Tydschrift. 

Ki jks Etlinographisch Museum, Leiden : Yershg, 

Eijks Geologisch-Mineralogiseb Museum, Leiden: Geol. Meddelmgen. 
Societe Hollandaise des Sciences, Haarlem: Sciences Exact es. 

Hungary, 

Botanisebes Institut Museum and Garten, Szeged : Folia Crypiogmnica, 
Magyar Tudomanyos Akademia, Budapest: Eeports.. and" Memoirs. ^ 
Hungarian National Museum, Budapest: mi 

Italy. 

Accadeniia , Scientifica/'Yeneto-Trentino Istriana, Padova : Atii' , , 
Giornale Botanieo It aliano, Nuovo. 

Labor atorio. di Zoologia Generale E..., Agraria, Portice, Naples., 
Musei di Zoologia ed Anatomia Comp., Torino : Bollefino. 
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Reale Accadeiiiie del Lineei, Rome: Rendiconti, 

Reale Societa GeogTapliica^ Ronm : Bollettmo, 

Revista Geographica ItaUmia, 

R. Iiistituto Veiieto di Scienze, Lettere ed Arti, Venezia: Atti; 

Memoirs. . 

R. Uffieio Geologico d/Italia, Rome: Bolletino, 

Societa Africa-na d 'Italia: Bollettmo. 

Societa Botaiiica Italiana, Firenze;: BolletUno. 

Societa Toscana di Scieiize Natnrali, Pisa : Processi verhali. 

Norway. 

Bergens Museiiiii: Aarbofc; Aarheretning. 

Det Koiigelige Fredriks Uiiiversitet, Gliristiaiiia. 

Norwegian Aurora Polaris Expedition, 1902.-3. 

Norwegian Meteorologisclien InstitutSj Kristiana: Jahrh. 

Society of Arts and Sciences, Gliristiaiiia (Oslo) : Scieniific Results. 
■Tromso Muaeiinx, Norway: Annual Report^ Annuals, 21emoirs. 

Russlv. 

Biological Station, Saratov. 

Gomite Geologique de Russie, Leningrad: Menioires. 

De la Societe des Sciences et des Lettres de Yiliio: Travcmx de Vlnstit 
de Biologie Generale. 
iclitliyological Laboratory, Kerch: Triidi. 

Imperial University oi Youriev, Dorpat : Revue Byzantine. 

Musee poloiiais d'hist. iiat., Warsaw: Zoological publications. 

Russian Entomological Society, Leningrad: Revue Riisse d'Entomo-^ 
logic 

Societe Botaniqiie de Pologne: Acta Societatis. 

State University, Yoronesh : Trudi. 


Spain- 

Iiistituto Botanico Uiiiversidade de Coimbra: Boletin. 

Junta de Ciences Naturals de Barcelona : Scries boianica, geologica. . 
Real Academia de Giencias exactes, fisieas y naturales, Madrid: 

Memorms. 

SVTEDEK. 

Botmiska. Notiser, Lund. 

Botainska Tradgarden, Goteborg: 

Bntomologiska Foreniiigen, ■ Stockholm : Tidskrift. 

Geologiska Foreningeiis, Stockholm: Forliandlingen. 

IL Uiiiversitet, Lund : Acta. 

Kuiigl Sveiiska Yetenskapademiens, ArA:ir. for 
Meteorologiske lakttealser i S'verige. 

Svenska Mosskultur Foreningen, Jonlmpmg: 'Tidsfen/i 
Svenska, .Naturskydds, Ibreningens Arsskrift, Stoekliolin: Sueriges 
Natur.si: 

Svenska Saliskapet for. .-.Aithropologi :och GeogTafi,. Stockholm: Geo- 
grafiska Anmaler. 

Sveriges Geologiska-Uiidersolaiing: ■■Arsiofc., 

University of Lund: Arsskrift. ■ 
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Sottzerland. 

Muses d^Histoire Naturelle, Geneve. 

Musei di Zoologia e Aiiatomia Comparata, Della R. Universita di 
Genova : BolUtino. 

Naturforscliende Gesellscliaft, Basel: Verliandlimgen. 

Naturforseliende Gesellsehaft, Bern: Mittbeilimgen. 

Naturf orschendeii Gesellscliaft, Zurich : VierteljaJirschrift. 

Societa Blvetica delle Scienze Natural!, Bern: Aiti. 

Societe de Physique et d'Histoire Naturelle de Geneve. 
y erJiandhmge^i dev NatiirforscJienden GeseUschaft in Basel. 


India and Ceylon. 

Agricultural Department, Calcutta: Report on Progress of Agriad- 
iure. 

Agricultural Research Institute and College, Piisa : Report. 
Anthropological Society, Bombay: Jonrnal. 

Asiatic Society of Bengal, Calcutta. 

Board of Scientific Advice: Ann%ml Report. 

Botanic Survey of India, Sibpur, Calcutta: Records. 

Ceylon Journal of Scieyice. 

Colombo Museum: Spolia Zeylanioa. 

Geological Survey of India: Records and Memoirs. 

Imperial Department of Agriculture, Pusa: Reports^ Revieio. 

Japan. 

Department of Agriculture and Commerce, Yokohama : Bulletin, 
leones Plant arum Formosanartim, Yaihoku. 

Imperial Earthquake Investigation Committee, Tokyo ; Bulletin. 
Imperial Geological Survey of Japan: Report. 

Imperial University of Tokyo: Journal of the College of Science. 
National Research Council of Japan ; Transactions and Abstracts. 
Tohoku Imperial University, tended: Science Reports. 

Malay States. 

Java Etlmographisehen Reiehsniuseums: Kaialog. 

Malay States Government Gazette. 

Turkestan. 

Scientific Society of Turkestan : Transactions. 

Egypt. 

Ministry of Pinance, Survey of Egypt, Cairo: BidJetins. 

South Africa. 

Cape of Good Hope Departments of Agriculture and Mines : Reports^ 
Durban Museum, Natal : Annals. 
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Geological Society of Sotitli Africa^ Johannesburg: Transactions. 
Natal Miisenni, Pietermaritzburg: Annals. 

Natal Survey or-GeiieraPs Department: Report. 

South African Association for the Advaneemeiit of Science: South 
African Journal of Science. 

South African Museum : Annals. 

Transvaal Mines Department : Memoir. 

Transvaal Aliiseum: Annals. 

Union of South Africa, Mines Dei3artinent Greological Survey: Annual 
Reports; Memoirs. 


Canada. 

Advisory Council for Seientitic and Industrial Eesearcli: Reports. 
Canadian Arctic Expedition, 1913-18: Report. 

Canadian National Parks: Booklets. 

Department of Naval Sermee: Annual Report; Tide Tahles. 
Department of the Interior : Dominion (Jbservatory Reports. 

Mines Department, Geological Survey Branch: Memoirs; Summary 
Report; Museum Bulletin. 

Mines Department, Mines Branch: Bulletins; Annual Report; other 
publications. 

Nova Scotian Institute of Science, Halifax: Proceedings. 

Ro3ml Canadian Institute, Toronto: Transactions. 

Ro^yal Societjt, Canada : Proceedings and Transactions, 


United States. 

Academy” of Natural Sciences, Philadelphia: Proceedings. 
Agricultural College Experiment Station, Michigan ; Reports; 
Bulletins. ' 

American Academy of Arts and Sciences*. Proceedings. 

American Geographical Soeiet^y New York: Geographical Revieiv. 
American Institute of Mining Engineers: Transactions. 

American Journal of Philology. 

American Museum of Natural Historv, New York: Aner. Mtiseum 
Noviates. 

American Museum of Natural Histoiy, New York: Bulletins. 
American Philosophical Society: Proceedings. 

Arnold Arboretum of Harvard University: Joiirnal. 

Astronomical Society of the Paeihe, San Pranciseo. 

Boston Society, of Natural History: Proceedings, Memoirs^ etc. 
BrookKm Institute of Arts and Sciences : Bulletms. 

Buffalo Society’ of Natural Sciences : . Bulletm. 

Californian Academy of Sciences: Proceedings. 

Calif orniaii State Fisheries Laborator^^, Bast San Pedro. 

Chicago Uni versitjn* a/ 

Cincinnati , Society of Natural History: Journal. 

Connecticut Aeadeny of Arts, and Sciences : Transactions; Memoirs. 
Goniiecticiit Society of Civil Engineers: Proceedings. 

.Cornell .University A,gricultural Experiment Station: Memoirs;. 
' BuMeMns. 
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Department oiV Registi-atb^^ and Education, State of Illinois: 
BulUtin, 

Experiment Station, Michigan Agricultural College, East Lansing: 

Reports and Biilletins. 

Field Museum of Natural History, Clueago. 

Franklin Institute : Journal. 

Industrial and Engineering Chemistry: Joiirnat 
John Crerar Library : Annual Report. 

Johns Hopkins University, Baltimore: Studies; Circulars; Journal, 
Journal of Geology^ Cliicago. 

Lelaiid Stanford Junior University: Piihlicafions, 

Library of Congress, Washington: Repwri. 

Lick Observatory, University of California. 

Lloyd Library, Ohio : Index. 

Marine Biological Laboratory, Wood's Hole, Mass: Biol. Bulletin; 
Maryland Creological Survey: Reports. 

Minnesota University and Geological Survey: Agricidtural ExperC 
■ment Station Bulletin. 

Missouri Botanical Gardens: Annals. 

Missouri Bureau of Geology and Mines: Reports. 

]^Iuseum of Comparative Zoology, Harvard: Bulletins; ^Anmial 
Report; Memoirs. 

Mycological Notes, Cineimiati. 

National Academy of Sciences: Proceedfings. 

National Geographic Society, "Washington: Geographical Magazine. 
National Reseai’ch Council: Reprints and Circulars. 

New York Academy' of Sciences: Annals. 

New York Botanic Garden: Bulletin; Journal. 

New York State College of Agriculture. 

New York State Library: Museum Memoirs and Bulletins. 

Ohio Journal of Science. 

Ohio State University : Bulletin. 

Pennsylvania State College: Publications. 

Puget Sound Biological Station, University of Washington. 
Rochehester Academj' of Sciences : ProceedLi.g,*?. 

Smithsonian Institution and U.S. National Museum: Annual Report; 
Miscellaneous Collections; Contributions to Knotdedge; Bulletins ; 
Chntrihiitions from U.S. National Eerbemiim. . 

State University of New Mexico, Albuquerque: PuMkaMons. . 

Tufts GoUege r Shidks (Scientific Series) . 

U.S, Coast and Geodetic Survey: Annual Report. 

U.S. .Department of Agriculture: Journal of Agricultural Research; 

Monthly TAst of PuMications; Year Book. 

U.S. Department , of Commeree, and Labour: Biill£tm. 

U.S. . Department of Agriculture, Bureau of Biological Survey: North 
American Fuima; Bulletins.: 

U.S. Geological Survey: Afvnual Report; Professional; Papers; Mineral. 

Resources.;. .. Bulletins ; Water-supplfi'. Papers.. 

:U.S.:National Eesear eh Council: 

United States Naval Observatory : ' Re'port. 

University of California: Bulletin of Departmejit of Geology. 
University .of Kansas : Bulletin. 
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University of Micliigaii : Papers. 

University of Missouri: Bulletins; Shidies. 

University of Oklalioma, Norman: Proceedings, Bulletins. 

Ifniversity of Oregon. 

University of 'Wasiiington. 

Virginia Geologieak Survey, Cliarlottesviile : Piihlications, 

Wagner Free Institute of Science : Transactions. 

Wasiiington Academy of Sciences : Proceedings. 

Wisconsin Academy of Sciences : Transactions. 

Argentine. 

Academia Nacioiial de Cieneias: Boletin. 

Argentine Society of Geogra]iMcal Studies, Buenos Aires: Gaea. 
Ministeria da Agricultura Industria e Commercio : Monographs ; 
Bulletin. 

Sociedad Cientifiea Argentina : Anales. 

TJniversidad Nacioiiale de la Plata: Revista; Boletin; Contrihutions 
estudio de la Cieneias. 


Brazil. 

Da Eseola Agricultura Rio de Janeiro. 
Miiseo Naeional Rio de Janiero: Archives. 
Observatorio de Rio de Janeiro. 


Mexico. 

Institute Geologico de Mexico: Anales. 

Peru. 

Ciierpo de Ingenieros de Mines del Pern : Boletin. 


Hawaii, 

Bishop Museum: Memoirs. 


Philippines. 

Bureau of Science: Philippine Journal of Science. 

Tahiti. 

Societe d'Jitudes Oceanniennes : Bulletin. 
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LIST OF INSTITUTIONS 

TO WHICH 

THE PUBLICATIONS OF THE INSTITUTE ARE PRESENTED BY THE 
GOVERNORS OF THE NEW ZEALAND INSTITUTE. 


Honorary Members of the New Zealand Institute. 

Neiv Zealand, 

Alexander Turnbull Library, Bowen Street, Wellington. 

Cabinet, The Members of, Wellington. 

Executive Library, Wellington. 

Forestry Department, Wellington. 

Free Public Library, Auckland. 

,, Christchurch. 

„ Dunedin. 

„ Invercargill. 

„ Wellington. 

Library, Aucldaiid Institute, Auckland. 

,, Auckland Museum, Auckland. 

,, Biological Laboratory, Canterbury College, Christchurch. 

„ Biological Laboratory, University College, Auckland. 

„ Biological Labox^atory, University of Otago, Dunedin. 

„ Biological Laboratory, Victoria University College, Wel- 
lington. 

„ Canterbury College, Christchurch. 

„ Canterbury Museum, Christchurch. 

„ Canterbury Public Libraiy, Christchurch. 

„ Cawthron Institute, Nelson. 

„ Department of Agriculture, Wellington. 

„ Dunedin Athenaeum. 

„ General Assembly, Wellington (2 copies). 

„ Hawke’s Bay Philosophical Institute, Napier. 

„ Manawatu Philosophical ‘Society, Palmerston North. 

„ Nelson College. 

„ Nelson Institute, Nelson. 

,, New Zealand Geological Suiwey, 

„ New Zealand Institute of Surveyors. 

„ New Zealand Institute, Wellington, 

„ Otago Institute, Dunedin, 

„ Otago Museum, Dunedin. 

„ Otago School of Mines, Dunedin. 

,, Philosophical Institute of Canterbury, Cliristchureh. 

„ Polynesian Society, Wellington, 

„ Portobello Fish-hatchery, Dunedin, 

,, Beefton School of Mines. 

„ Southland Museum, InvercargilL 

„ Thames School of Mines. 

: University College, ApeMand 

„ University of Otago, Dunedin. 


00 
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Library, \^icl'oria University College, Wellington. 
„ 'Wailii Seliool ot Mines, Waihi. 

„ Wanganui Museum. 

„ Wellington PliilosopMcal Society. 


Austria, 

Akadeinie der AYissenscliafteii in Wien. 

Intenclaiiz des NatnrMstorisebe Hofmnseinns, Vienna. 

K.K, Ceiitral-Anstalt flir Meteorologie nnd Erdmagnetismns, Vienna. 
K.K. Geologische Eeielisanstalt, Vienna. 

ZoologiscJies Botanisclies GeseUschaft, Vienna. 

Belgium. 

Aeademie Eoyal des Sciences, des Lettres, et des Beanx-Arts de 
Belgique, Brussels. 

La Societe Eoyale de Botaniqne de Belgique, Brnssels. 

Miisee Eoyal d'Histoire Natnrelle de Belgique, Brussels. 

Societe Greologiqiie de Belgique, Liege. 

Societe Scientifiqiie dc Bruxelles, Louvain. 

Central Ama. 

University of Central Asia, Tashkent, c/o USSE Society of Cultural 
Eelations with foreign countries, 6 Malava Nikitskaya, Moscow 
69. 

Ghmu. 

Science Society of China, Nanking. 

Denmark. 

Danmarks Geologiske Undersoegelse, Copenhagen 
Dansk Geologisk Forening, Copenhagen. 

Natural History Society of Copenhagen. 

Eoyal Danish Academy of Sciences and Literature of Copenhagen. 

Finland. 


Abo Akademi, Abo, 

Finska Vetenskats Societies, Helsingfors. 

Geol. Kommissionen i Finland, Helsingfors. 

Societe de Geographie de Finlands, Helsingfors. 

F ranee, 

Bibliotheque Nationale, Paris. 

Miisee d’Histoire Naturelle, Paris. 

Societe Leiineene de Bordeaux. 

Societe Linneene de Normandie, Caen, 

Societe Zoologique de France, Paris. 

Societe de Chimie Industrieile, 49 Eue de Mathurins, Paris. 
Societe des Sciences Phys. et Naturelles, Bordeaux. 
University, .of Grenoble. 
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Germany. 

BiologiscliGs Zentralblatt^ Berlin, Dalilem, 

BotaniscKer Verein der Provinz Brandenburg, Berlin. 

Bremer Wissenschaftlichen Gesellschaft. 

Beiitselies Entoinologisclies Mnsenni, Gossler-Str. 20, Berlin, Dalilem. 
Etlmological Institute, Tubingen. 

Clesellscliaft der Wissenschaften, Gottingen. 

Institiit G.D. de Luxembourg, Naturelles Seieiiees Pliysiques and 
Matliematiques. 

Kong. Akadeinie der Wissenscbaften, Mnncbeii. 

Kdnigliche Pbysikaliscli-Oekonomisebe Gesellschaft, Koiiigsberg, E . 
Prussia. 

Konigliches Zoologisches und Antliropologiseii-Etliiiographiselies 
Museum, Dresden. 

Mathematisclie Gesellschaft, Berlin. 

Naturhistoriseher Verein, Bonn. 

Natiirhist’oriseher Museum, Hamburg. 

Naturwissenschaftlicher Verein, Bremen. 

Naturwissenschaf tlicher V erein, Prankfurt-an-der-Oder. 
Naturforscheiiden Gesellschaft, Freiburg. 

Naturhistorische Gesellschaft, Hanoyer. 

KaturhistOTisch-Medizinsehen A^erein, Heidelburg. 

Oberheinischer Geologischer A^erein, Tubingen. 

Preussisclie Akademie der AVisseiischaften, Berlin. 

Preussische Geologisehe Landesanstalt, Berlin. 

Prussische Bibliothek, Berlin. 

Eautenstraueh-Joest-AIuseum (Stadtisches Miiseuiii fiir A^olkcrkiinde) 
Cologne. 

Eedaction cles Biologischen Centralblatts, Erlangen. 

Sachsisehe Akademie der AVissenschaften, Leipzig. 

Senckenbergische Naturforschende Gesellschaft, Frankfurt-am-Main. 
Staats und TJniyersit’atsbibliothek, Hamburg. 

Staatliches Forschungsinstitut fiir A^olkerkiinde, Leipzig. 

A^erein fiir Abater! anclische Naturlmnde in AA^iirtembnrg, Stuttgart. 
Zoological Museum der LFiiiyersitat, No. 4 Invalidenstr 43, Berlin.” 


Great Britain. 

Athenaeum Subject Index to Periodicals, e/o National Library of 
AVales, Aberystwyth. 

Bodleian Library, Oxf ord Uniyersity* 

British iissociation for the Advancement of Science, .Biirliiigtoii 
House, London Wl. 

British Museum Library, London. 

: Natural History' Department ^ 'South Kensington 

VLondonS.A\r. ■ 

Cambridge Philosophical Society, Cambridge University. 

Colonial Office, Strand, London, AA^C.2. 

Clifton College, Bristol, England, 

Durham Philosophical Society. 
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Cjeological Magazine, Piiblisliers ' 34-36 Margaret Bt., Caveiidislx 
Square, Loudon. 

Geological Societr, Glasgow. 

„ Burlington House, London, W.l. 

Geological Survey of the United Kingdom, Jerm>ui St., London, S.W. 
Geological Survey Office, 14 Hume Street, Dublin. 

Geologists’ Association, University College, Gower St., London. 

High Commissioner for New Zealand, Strand, London, W.C.2. 
Imperial Bureau of Entomology, 89 Queen’s Gate, London, S.W.7. 
Imperial Institute, South Kensington, London, S.W.7. 

Institution of Civil Engineers, Great George St., Westminster, Lon- 
don, S.W. 

Iiiternational Catalogue of Scientific Literature, 34 Southampton 
Street, Strand, London. 

Leeds Geological Association, Sunnyside, Crossgate, Leeds. 

Linnean Society, Burlington House, Piccadilly, London. 

Liverpool Literary and Phil. Society, University, Liverpool, 

Literary and Philosophical Society, Manchester. 

Liverpool Biological Society, University, Liverpool. 

Marine Biological Association of the United Kingdom, Plymouth. 
Natural History Society, 207 Bath St., Glasgow. 

Nature, The Editor of, Macmillan and Co., Publishers, London. 
NorfoUv and Normch Naturalist Society, The Castle Museum, Noiv 
wich. 

North of England Institute of Mining and Mechanical Engineers, 
Newcastle-upon-Tyne. 

Patent Office Library, 25 Southampton Street, London W.C. 
Philosophical Society of Glasgow, Bath St., Glasgow. 

Eoyal Anthropological Institute of Great Britain and Ireland 52 
Upper Bedford Place, Russell Sq., London, W.C.l. 

Royal Botanic Garden Library, Edinburgh. 

Royal Colonial Institute, Northumberland Avenue, London, W.C. 
Royal Gardens, Kew, England. 

Royal Geographical Societ^^, Kensington Gore, London S.W. 

Royal Institution, Colquitt Street, Liverpool. 

Royal Irish Academy, 19 Dawson Street, Dublin. 

Royal Physical Society, Sjmod Hall, Castle Terrace, Edinburgh, 

Royal Scottish Geographical Society, Synod Hall, Castle Terrace., 
Edinburgh. ' 

Royal Society, Dublin. A ' 

„ ,, Edinburgh. 

„ „ Burlington House, London, W.l. 

Royal Society of Literature of the United Kingdom, Bloomsbury Sq.. 

London. . . ' ' , , ' 

Royal Statistical Soeiety, 9 Adelphi Terrace, Strand, London, W.C.2. 
University Library, Cambridge, England. 

Edinburgh. 

Victoria .University, , Christie Library, ^Manchester. 

Victoria Institute, 1 '.Central Bldgs.,. Westminster, . London., . 

Wheldoii and Wesley, Ltd., London (Agents). 

.Zoological Society, Regents Park, London, N.W. 
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Holland, 

Hollands die Maatscliappi] der AVet., Harlem. 

Koiiinklijk Akademie van AAAtt, Amsterdam. 

Kon. Ned. Aardrijkskimdig Genootsehap, Amsterdam. 

Musee Teyler^ Haarlem. 

Netlieiiaiids Entomological Society, Koloiiiaal Iiistitiiiit, 62 Maiirits- 
kade, Amsterdam. 

Eijks Geologisdi-Miiieralogiscii Museum, Leiden. 


Hungary. 

Botaiiisclies Iiistitut Miisetini and Garten, Szeged. 
Alagyar Tudomanyos Akadeinia, Budapest. 
Zoological Department, National Museum, Budapest. 


Italy. 

Aceademia Scientifica A^eneto-Trentino Istriaiia, Padova. 

Biblioteca ed ArcMvio Teciiieo, Borne. 

Laboraforio di Zoologiea e Agraria, Portiei, Naples. 

Aluseo Civiee di Storia Naturale, Genova. 

Aliiseo di Zoologia e di Anatomia Comparata della E. Universita, 
Turin. 

E-. Aceademia del Lincei, Eome. 

E. Aceademia di Seienze, Lettre, ed Arti, Alodeiia. 

E. Instituto Yeneto di Seienze, Lettere ed Arti, Annezia. 

E. Ufficio Geologico, Rome. 

Societa Africana dTtalia, Naples. 

Societa Botanica Italiana, Florence. 

Societa Geografica Italiana, Axilla Celimontaiia, Piazza della Navicella, 
Eome (24). 

Societa Toscana di Seienze Natural!, Pisa. 

Stazione Zoologiea di Napoli, Naples. 

Mexico, 

Instituto Geologieo, Alexico. 

Nonvaij. 

Adviser of Norwegian Fisheries, Postboks 226, Bergen. 

Bergens Aluseum, Bergen. 

Tromso Museum, Norway. 

University of Christiania. 

Poland. 

Musee polouais d ’hist, nat, Warsaw. 

Russia. 

Biological Station, Saratov. 

Comite Geologique de Eussie, Leningrad. 
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IditlR^ological Laboratory, Kercli, c/o USSR Society of Cultural 
Relations with foreign countries, Malava Nikitskava, Moscow 
69. 

luefskoie Obsheliestvo lestestvo-Ispytatelei (Kief Society of Natural- 
ists). 

Russian Entomological Society, Zoological Musexiin of the Acaclemy 
of Sciences, Leningrad, USSR. 

State University, Yeroiiesh, c/o USSR Society of Cultural Relations 
with foreign coiuitries, Malaya Nikitskaya, Moscow 69. 

Spain. 

Instituto Botaiiico Uiiiversidade de Coimbra. 

Junta de Cieneies Naturals, Barcelona, Apartado 593. 

Real Academia de Cieiieias exactes, hsicas y naturales, Madrid. 


Snveden. 

Botaniska Tradgarden, Goteborg. 

Eiitomologiska Poreningen, Stockholm. 

Geological Survey of Sweden, Stockholm. 

Geologiska Foreniiigen, Stocidiolm. 

K. Universitet, Lund. 

Royal Academy of Science, Stockholm. 

Svenska Mosskultur Porneingen, Jonkoping. 

Svenska Naturskydds Poreningen, Stockholm. 

Svenska Sallskapet fur Anthropologi oeh Geografi, Stockholm. 
Universitetsbiblioteket, Uppsala. 

Sii'iizerland, 

Musei di Zoologia e Anatoinia Comparata della E. Universita di 
Genova. 

Natiirforschende Gesellschaft, Basel; VerJmndlungen. 
Naturforschende Gesellsehaft (Soeide des Sciences Naturelles), Bern. 
Natuxforsehendeii Gesellsehaft, Zurich; Yierteljalirschrift. 

Soeiete de Physique et d'Histoire Naturelle de Geneve. 

India. 

Anthropological Society, Bombay. 

Asiatic Society of Bengal, Calcutta. 

Botanic Survey of India, Sibpur, Calcutta. 

Colombo Museum, Ceylon. 

Geological Survey of India, Calcutta. 

Imperial Department of Agriculture, Pusa: BeporiSj Review. 
Natural History Society, Bombay. 

Malay States. 

Raffles 'Museuni, .Singapore. 

Japan. 

College of Science, Imperial University of Japan, Tokyo. 

'Imperial Geological Survey of Japan, Tokyo. 
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Java, 

Kon. Bat. Genoot sell ap van Wet., Batavia. 

Society of Natural Science, Batavia 

Soidli Africa. 

Durban Museum, Natal. 

Free Public Library, Cape Town. 

Geological Society of South Africa, Johannesburg. 

Geological Survey, Union of South Africa, Pretoria. 

Natal Museum, Pietermaritzburg. 

Ehodesia Museum, Bulawayo, South Africa. 

South African Association for the Advancement of Science, Cape 
Town, 

South African Museum, Cape Towm. 

British North America. 

Geological and Natural History Survey of Canada, Ottawa, 

Hamilton Scientihe Association, Hamilton, Canada. 

Institute of Jamaica, Kingiston, Jamaica. 

Library, Department of Agriculture, West Block, Ottawa. Canada. 
Library, Advisory Research Council, Ottaiva, Canada. 

Natural History Society of New Brunswick, St. John's. . 

Nova-Scotian Institute of Natural Science, Halifax. 

Royal Canadian Institute, Toronto. 

United States of America. 

Academy of Natural Sciences, Buffalo, State of New* York. 

„ Davenport, low’-a. 

„ Library, Philadelphia. 

„ San Francisco. 

American Academy of Arts and Sciences, Boston. 

American Engineering Societies’ Library, 29 WYst 39th Street, New^ 
York, 

American Geographical Society, New York. 

Anm'ican Journal of Science (Editors), Yale University, New Haven, 
Conn. 

American Museum of Natural History, New York, Bulletins milj. 
American Philosophical Society, Philadelphia. 

Arnold Arboretum, Harvard University, Jamaica Plains, U.S.A. 
Astronomical Society of the Pacific, San Francisco. 

Boston Society of Natural History. 

Brooldyn Botanical Gardens, New York. 

California State Fisheries Laboratory, East San Pedro. 

Chemical Abstracts, Ohio State Univer'sity, Columbus, Ohio. 
Cincinnati Society of Natural History. 

Connecticut Academy, Nevr' Haven. " 

Department of Agriculture, Library, 'Wasliington, D.C. ' 
Department of Botany, University of Montana. 

Eaton Memorial Library, Tufts College, Mass. 

Experiment Station, Michigan Agricultural Coliege, East Lansing. 
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Field Museum of Natural History, Chicago. 

Franklin Institute, Philadelphia. 

Johns Hoplmis University, Baltimore. 

Journal of Geology (Editors), University of Chicago, Chicago, 111 
Leland Stanford Junior University, California. 

Library, Bureau of Science, Manila. 

Lloyd Library, 309 AVest Court St., Cincinnati, Ohio. 

Marine Biological Laboratory, AYood s Hole, Mass. 

Missouri Botanical Gardens, St. Louis, Mo. 

Museum of Comparative Zoology, Cambridge, Mass. 

National Academy of Sciences, B. and 21st Streets, AVasliington, D.C. 
National Geographic Society, AVashiiigton, D.C. 

New York Academy of Sciences, TTth Street and Central Park AVest, 
New York. 

New York Botanical Garden, Bronx Park, New York City. 

New York State College of Agriculture, Ithaca, New York. 

New York State Library, Albany, New York. 

Ohio Academy of Sciences, Ohio, Columbus. 

Pennsylvama State College, 

Puget Sound Biological Station, Univ. of AAMshington. 

Rochester Academy of Sciences. 

Smithsonian Institute, AA'^ashingtoii, D.C. 

State University of New Mexico, Albuquerque. 

United States Geological Survey, AYashington. 

University of California, Berkeley, U.S.A. 

University qf Illinois, Urbana, Illinois. 

University of Kansas. 

University of Alichigan. 

University of Minnesota, Minneapolis. 

University of Missouri, Columbia. 

University of Oklahoma, Norman. 

University of Oregon. 

University of AA^ashington, Seattle. 

Virginia Geological Survey, Charlottesville. 

AA^agner Free Institute of Science of Philadelphia, 

AViseonsin Academy of Sciences, Arts, and Letters, Aladison. 

ArgenUne Republic. 

Academia Naeional de Cieneias, Cordoba. 

Argentine Society of Geographical Studies, Buenos Aires. 

Museo Naeional de Historia Natural de Buenos Aires, Casilla del 
Correro. 

Sociedad Cientifiea Argentina, Buenos Aires. 


Brazil. 

Eseola de Minas, Rio de Janeiro. 
Museu Paulista,: Sao Paulo. ■ 


Urnguay. 


Museo Naeional, Aloiite A'^ideo. 
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Haimii, 

Bernice Panalii Bishop Museum, Honolulu. 

National Library, Honolulu. 

Volcano Observatory, Kilauea, Hawaii Islands. 

New South Wales. 

Agricultural Department, Sydney. 

Australasian Association for the Advaneemeiit of Seienee, Sydney. 
Australian Museum Library, Sydney. 

Consulate-General of the Czecho-Slovak Eepublie, Sydney. 

Department of Mines, S^^dney. 

Engineering Institute of New South Wales, Watt Street, Newcastle. 
Institution of Engineers, Marcleay House, 16 College St., Sydney. 
Library, Botanic Gardens, Sydney. 

Linnean Society of New South Wales, Sydney, 

Public Library, Sydney. 

Royal Society of New South Wales, Sydney, 

University Library, Sydney. 

Queensland. 

Geological Survey Office, Brisbane. 

Queensland Museum, Brisbane. 

Royal Society of Queensland, Brisbane. 

South Aiisiralia. 

Public Museum and Art Gallery of South Australia, Adelaide. 

Royal Society of South Australia, Adelaide. ^ 

University Library, Adelaide. 

Tasmania. 

Mines Department, Hobart. 

Public Library of Tasmania, Hobart. 

Royal Society of Tasmania, Hobart. 

Victoria. 

Advisor Council of Science and Industry, 314 Albert Street, East 
Melbourne. 

Australian Institute of Mining Engineers, Melbourne. 

Gonunonwealth Institute of Seienee and Industry, Danks Buildings, 
391 Bourke Street, Melbourne. 

Field Naturalists ^ Club, Melbourne. 

Geological Survey of Yictoria, Melbourne. 

Legislative Library, Melbonme. 

National Herbarium of Yictoria, South Yarra. 

National Museum, Melbourne. 

Royal Society of Wctoria, Melbourne. 

Public Library, Melbourne. 

■University' Library,' Melbourne. ■ 

Western Australia. 

Government Geologist, Geological Survey Office, Box L 906, G.P.O'., 
F'Crth. " ■"' 

■ Royal Ho'Ciety, Perth. ■ 
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Abrotmiella caespitosa, occ. (Wall), 254 
Acaena occ. (Smith), 56 

.Saufmisordae, occ. (Smith), 56. 

A(xmtho(Aiites t'hiJeniusi, rediscovery, 
Ashby, 392; syns., 396. 

AcanthocMton hrookcsi, syn., Ashby, 399. 
- — donbtlessensls, specific rank, Ashby, 
397 ; syn., 399. 

jucimdus, ciassifn., and syns., Ashby, 

403. 

tJiUeniusi, syns., Ashby, 399. 

- — tristis, ciassifn. and syns., Ashby, 

404. 

zelandicuSf syns., Ashby, 399. 

Acantliocliitoniclae, review of, Ashby, 
392; synonymy, 397, 

Act eon n. sp., Burnt Hill (Speight) 423. 

cniticiilatiis, occ. (Powell), 296. 

Adeixis, notes on (Front), 79. 

Aeneator attemiatci, n. sp., with fig. 
(Powell), 296, 298. 

Agricultural College, representative, 8. 
Afjropyriiiii aristatum, occ. (Wall) 251. 

scarbnm, ho^t of Ustilago (Cunn- 

iughani) 50. 

Agro,ns pcirvifiora, occ. (Wall), 251. 

tmiella, occ. OVall), 251. 

Ahipara, nLollusca from (Powell), 295. 
albacore, long-finned, See (xermo germo. 
Atcithoe amMcula, occ. (Speight), 423. 

depressa, occ. (Powell), 296. 

alcohol, estimation of small quantities, 
174. 

AJecti'pon exceUim, on lava-field (Wil- 
son), 256. 

Aleiia emr ossa, n. sp, (Meyrick), 313. 

— mitis, occ., Philpott, 359. 

Algae, N.Z. (Laing) 189. 

Aml)hjplax subgen., Ashby, 400. 

Amodeo Bay, moa skeleton, 151. 
AmpMdesma iTarkt) porrcctum, n. sp., 

with figs. (Marwuck) 468. 

Ampkixgstis, charact. (Meyrick), 315. 

— hapsimaeha, new descrip. (Meyrick), 

. 316., 

Aninssinm, spelling of (Marwick), 452-3. 

■ Ancilla (Bargspira) australis, occ. 
. .. (Powell), 296. , ,, , 

- — - {Banfspira} mucronuta, occ, 
(Powell), 296. 

{Banjspira) norae-zelmdiae, n. sp. 

with fig. (Powell), 296, 299. 

AngnllU aiickkindi, distrib. with fig., 381, 
etc.-. . 

«ff5fralis. distrib., with fig., Schmidt, 

380, etc. . ■ 


AiiguiUa australis occklentalis, n. subsp., 
Schmidt, 388. 

orientalis, n. subsp., Schmidt, 

388. 

dieffenhacMi, fig. of teeth-baiids, 

Schmidt, 384. 

mauntiana, distrib., etc., Schmidt, 

380. 

^ megastoma, distrib., Schmidt, 380. 

olscura, diff. from australis, 

Schmidt, 388 note. 

remhardti, may occur in N.Z. 

Schmidt, 388. 

scJimicMU, fig. of teeth-bands, 384. 

icaitel fig. of teeth-bands, Schmidt, 

384. 

Anisoplaca, genitalia, with figs. (Phil- 
pott), 349. 

fraxinea, n. sp., Philpott, 364. 

A:nomalornis dkliformis, bones from 
Karainii (Archey), 156. 

Apatetris, genitalia, with fig. (Philpott), 
356. 

Area pittensis, n. sp., with figs. (Mar- 
wick), 440. 

Architectonica irevei, occ. (Powell), 296. 
Archyala, genitalia (Philpott), 95. 
Argalista arta, n. sp., wfith fig. (Mar- 
wick), 477. 

Argalista effusa, n. sp., with fig. (Mar- 
wfick), 476. 

Aristolelia, genitalia, with fig. (Philpott), 
351. 

Armstrong, H. E., elected hon, member, 
33. 

Arthurs Pass, destruen. of flowers, 33. 
Asapliodes, notes on (Prout), 77. 
Ascitellina, n. gen. (Marwick), 467 
donacifonnis, n. sp., "with figs. (Mar- 
wick), 467. 

AsperdapTine amoena, occ. (Powell), 296. 

dictyota, occ. (Powell), 296. 

murrhea, occ. (Pow'ell), 296, 

AspereUa gracilis, occ. (Wall), 251. 
A^spleniimi adia7itoid)es, on lava-field 
(Wilson), 256. 

Asplenium MPellifoUum, on lava-field 
(Wilson), 256, 257. 

— — lucidim, on lava-field (Wilson), 256. 
Astelia Cockaynei, occ. (Smith), 56. 

Cunninghami, on lava-field (Wilson), 

256. 

Petriei, occ. (Wall), 252. 

Solandri, on lava-field (Wilson), 256, 

258, 

notes on (Prout), 76. 
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Aston, B. C., presidential address, So. 

review of G-rimmett’s observations 

on conditions resulting in busli-sick- 
ness, 179. 

Atalacmea elata, n. sp., witb figs. (Mar- 
wick), 473. 

xitaxoceritlmim swiplex, n. sp., with fig. 
(Marwick), 479. 

Atlilopecten, name proposed (Marwick), 
447, 454. 

atmospheric conditions in schoolrooms 
(Glover), 285. 

Atomotricha, genitalia (Philpott), 109. 

— — leicisi, n. sp. (Philpott), 87. 

Auckland Islds., lease of, 7. 

Aiist. Assoc. Advt. Sci., 1926 congress, 8. 
Austromitra pUcifera, n. sp., with fig. 
(Marwick), 485. 

Austrosiplio asper, occ. (Marwick), 434. 

— — iVerconella) asper, n. sp., with fig. 
(Marwick), 485. 

Aiistrofiisus glmis, occ. (Pow^ell), 296. 

spinifera, occ. (Speight), 423. 

(AeocohO, n. sp., Burnt Hill 

(Speight), 423. 

(Aassicola) 7uma. occ. (Speight), 

423. 

Austrosiplio, n. sp. aff, adjusta, Burnt Hill 
(Speight), 423. 

Austrotonia, n. sp., Burnt Hill (Speight), 
423. 

Awarua Plain, vegetation of, 55. 

Azelina, notes on (Prout), 79. 

BarMtia (Acar) wliangaensis, n. sp., with 
figs. (Marwick), 440. 

iPugilarca) Mrneaformis, n. sp. 

with figs. (Marwick), 441. 

Barea, genitalia (Philpott), 111. 

exartha., occ. (Pliilpott), 88. 

Barnea similis, occ, (Marwick), 473. 
Bartfspira, n. sp. (Marwick), 48^ 

- — rohiistaf occ. (Speight), 423. 

siil)liel)era, occ. (Speight), 423. 

Bassinaria, n. gen. (Marwick), 470. 

— — niacclurgi, n. sp., with figs, (Mar- 
wick), 470. 

Bateson, W., death of, 33, 35. 

BatraclmMi litterata, n. sp., Philpott, 370. 
beach-gravels, wearing of (Marshall), 507. 
BedelUa, male genitalia, with fig. (Phil- 
pott), 329. 

Benson, W. N., gazetted a fellow, 4. 

— — on altered gabros, 163. 

Betijla fulva, validity of (Gourlay), 310. 
bird protection and Whitney expedition, 
6 . ■' 

Blechniim BanJcsil occ., (Smith), 56. 
— procerum, occ, (Smith), 56. 

Board of Science and Art Act, 569; re- 
port, 31. 

BoeckeMa^J-riarticuIata, notes on ' (Ben- 
nett), 114. . 

BorkJtmismia darkei, n. sp., Philpott, 
3,66. ■ ■■■■," 


BorkMusenia decora, n. sp., Philpott,: 365. 

emdis, n. sp. .(Philpott), 85. 

grata, n. sp. (Philpott), 85. 

latens, n. sp., Philpott, 365. 

botanical garden, national, establishment 
of, 41. 

Brehm, Y., feeding mechanism of Diapto- 
mus (Bennett), 123, 

Browns Rock, YAimakariri gorge, geo- 
logy (Speight), 411, 430. 
bulletins of Institute, sale, 3. 

Burnt Hill, Oxford, geology (Speight), 
422, 429. 

bush-sickness, conditions resulting in, 
179, 536. 

, cause and cure of (Storms), 277. 

butter, vitamin A content (Storms), 264. 
calcium content of some N.Z. foods 
(Storms), 277. 

Caltha oMiisa, occ. (Wall), 252. 
Calystegia tiigiiriorum, on lava-field (Wil- 
son), 256. 

Camptonectus selwynensis, priority of 
name (Marwick) 446. 
carbon, estimation of by wet combustion, 
1 i 4. 

Cardamine deprcssa, occ. (Wall), 252. 
Cardita nortlicrofti, n. sp., with figs. 

(Marwick), 464; occ., 434. 

Car ex Berggreni, occ. (AYall), 252. 

lagopina, occ. (Wall), 252. 

— — leporina, occ. (Wail), 252. 

Petriei, occ. (Wall), 252. 

pterocarpa, occ. (Wall), 251. 

pyrenaica, occ. (Wall), 251. 

— - resectans, occ. (Wall), 252. 
Carmicliaelia compacta, occ, (AYall), 253. 

Eyiysii, occ. (AA'ali), 252. 

uni flora, occ. (AYall), 253. 

CarpJia alpina, occ. (Smith), 56. 

Capua arcuata, male found (Philpott), 
83. 

carrot, calcium content of (Storms), 278. 
Carter bequest, and City observatory, 8, 
15, 577. 

Carter's books, sale of, 3. 

Cassinia fiilvida, occ. (Smith), 56. 

- — leptopkylUi, host of Ponies roMstns- 
( Cunningham), 212. 

vauvilUersii, oce. (Smith), 56. 

Catad*a UgmcoJaria, ident (Philpott), 81. 
cauliflower, calcium content of (:Stoniis), 
278. 

Vela geranoides, discussion of the name 

(Archey), 151. 

Celmisia 'brevifoUa, occ. (AA^all), 254. 

gracilenta, occ. (Smith), 56. 

— — linearis, occ. (AA^ail), 254. 

— — Macmahoni, occ. (AA'aH), 254. 

petiolata, occ. (AA'aH), 254. 

— — ramiiosa, occ. (AAhll), 254. 
chalk, at Yiew Hill, 418. ■ 

. -Ch.alk Hill, near Eyre, name given' 
(Speight), 413, 415. 
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ChaMa pittensis, n. sp., with figa (Mar- 
wick),. 466; occ., 434. 

Ciiathanf Is,kls., ..Tertiary Molliisca (Mar- 
wick), 432. . 

Xlteilantfies .Riclicn, on lava-fieid (Wil- 
son), 256. 

Chemistry, Inst, of, branch in N.Z., 42. 
Chenopodiim’ pusUlum, on lava-field 
(Wilson), 256. 

'GJiersada'UJa, genitalia (Phiipott), 103. 
Chilton, Chas., Hutton award, 1926, 4, 
573; research grant report, 16, 
chitons, evolution of, Ashby, 405. 

Chlamys,. observations on (Marwick), 448. 
— — cMthumensis, occ. (Marwick), 434; 
with figs., 456. 

— — mer curia, n. sp., with fig, (Mar- 
wick), 457. 

sepmmtri, n. sp., with hgs. (Mar- 
wick), 457; occ. 434. 

titirangieusis, n. sp., with fig. (Mar- 
wick), 458. 

Vhloroelystis, notes on (Front), 75. 

pimicea, occ. (Phiipott), 81. 

riifipelUs, n. sp. (Meyrick), 313. 

CMreiitis^ genitalia, with fig. (Phiipott), 
338. 

cicada, variations in neural structure 
(Hudson), 73. 

Circoxena ditrocJia, male genitalia, with 
fig. (Phiipott), 318. 

Cirsotrema cfiatliamense, n. sp., with fig. 
(Marwick), 483. 

parvulmi, n. sp., with fig. (Mar- 
wick), 483. 

propelyratuni, n. sp., with fig. (Mar- 
wick), 483. 

— - iTioria) yoimg% n. sp., with fig. 
(Marwick), 484. 

Cladimi Gimnii, occ. (Wall), 252, 

Clania tenuis, occ. (Phiipott), 82. 

Qlematis indivisa, on lava-field (Wilson), 
256. 

Clonograptus, range of (Keble), 158, 
CocMis, n. sp. cf. australis, occ. (Mar- 
wick), 481. 

— — notocemca, occ. (Marwick), 480. 

— — pittensis, n. sp., with fig. (Marwick), 
481; occ. 434. 

— zelandica, occ. (Powell), 296. 
cod, blue, see Paraperds coUas. 

CodiuM mucronatum, distrih. (Laing), 
,197.: ' , 

Goelorhynchus oUveranus, xi. sp., with fig. 
(Phillipps), 125. 

Cakuea spiralis, occ. (Pow^ell), 296, 297. 
■GomineUa (.Wucominia) hauckei, n. sp., 
with fig. ( Marwick ) , 48 6. 

— — — - elUsmi, n. sp., with .fig. (Mar- 
wick), 487. 

Compsistis, genitalia (Phiipott), 112. 
Gonchothyra parasitica, occ, (Speight), 
411, 419. 

Condylocardia forquata, n. sp., with figs. 
(Marwick), 466. 


Convolvulus eruhescens, occ. (Wall), 253. 
C'oprci.9ma luckla, host of Pomes atistraJis 
(Cunningham), 216. 

microcarpa, occ. (AVall), 254. 

— — roPusta, on lava-field (Wilson), 256. 
Corhiila canaliculata, occ. (Speight), 423. 

hoivesi, n. sp., with figs. (Marwick), 

472; occ. 434. 

kaiparaensis, occ. (Speight), 423. 

topMna, n. sp., with fig. (Marwick), 

473. 

Cordyline australis, on lava-field (Wil- 
son), 256. 

Corynocarpus laevigata, observns. on 
(Pigott), 57. 

Cotton, A. D., Codkini mucronatiim, dis- 
tribution, 197- 

Cotula pectinata, occ. (Wall), 254. 
CraniMs ornatus, n. sp. (Phiipott), 82. 
crane-flies, immature stages (Kogers), 
301. 

Crapatalus novae-zelandiae, with fig. 
(Phillipps), 132. 

Craspedochiton joiiPertensis, fig., Ashby, 
400. 

Cfepiditla loUckensi, occ. (Speight), 423. 
crevice plants from lava-field, Mt. Wel- 
lington (Wilson), 255. 

GrypsitricJia, genitalia (Phiipott), 93. 
Cryptoconclius porosus, syns., Ashby, 402. 
Gryptolechia, genitalia (Phiipott), 112, 
Gryptomella, n. sp., Burnt Hill (Speight), 
423. 

Gtenoides naufragus, n, sp., with figs. 
(Marwick), 461. 

Guna antiqua, n. sp., with figs. (Mar- 
wick), 464. 

— - firma, n. sp., with figs. (Marwick), 
464. 

Curie, M. M., elected hon. member, 33. 
Cyathodes empetrifoUa, occ. (Smith), 56. 

puwiila, occ. (Smith), 56. 

Gyclochlamys, use of name (Marwick), 
453. 

Cycloplioriis serpens, on lava-field (Wil- 
son, 256. 

CylichneUa tJietuUs, occ. (Powell), 296. 

Dacrydium ciipressinum,; host of Pomes 
spp. (Cunningham), 213, 218. 

spp. host of Polyporus Berkleyif 225. 

daising, and iron-starvation [Aston), 537. 
Danthonia oreophUa, occ. (Wall) 251. 

— — iScouZii, occ. (Smith), 56. 

seniiannularis, occ. (Smith), 56. 

DasypQdia cymatodes, occ., Phiipott, 359. 
Dasyuris, notes on (Front), 78. 

austrina, n. sp., Phiipott, 359. 

Daubree, abrasion of gravels (Marshall), 
507. 

Daucus brucliiafus, on lava-field (Wil- 
son), 256. 

Declana, notes on ( Front), 79 
PentaUim nanimi, occ. (Powell), 296. 

— ~~ soUdtm, occ. (Speight), 42l 
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Deschampsia novae-zelandiae, occ. 
(Wall), 251. 

Dianthus caryopJiyUinus, host of Uromy- 
ces Diantfii, 47. 

Diaptomus, feeding meclianism (Ben- 
nett), 123. 

DicJiograptus octo'bracMatiis, in list of sp. 
(KeWe), 159. 

Dicliromodes, notes on (Front), 79. 
Didymograptim, range and list of species 
(Keble), 158-9. 

Widens, n. sp., with fig. (Keble), 157. 

diet, See food-chemistry. 

Dinornis expunctus new name (Archey), 
152. 

Qeranoidefi, notes on name (Archey), 

152. 

ingens, bones from Karamu 

(Archey), 155. 

novaezelandiae, bones from Karamu 

(Archey), 155, 

— — striithioidesj should be D. novaezea- 
landdae (Archey), 155. 

DipIodPnta (Zempsia), ii. sp.. Burnt Hill 
(Speight), 423. 

Diplograj^tus, in list of sp. (Keble), 159. 
Discaria toumatou, occ. (Smith), 56. 
Dolichernis chlorolenca. male genitalia, 
with fig. (Philpott), 324. 

juhata, male genitalia, with fig. 

(Philpott), 326. 

Donatia novae-zelandiae, ogq. (Smith), 56. 
Hoi'wia {Kereia), n. sp., Burnt Hill 
(Speight), 423. 

cJiathamensis, n. sp., with figs. 

(Marwick), 469. 

(PHacosoma) icangamiiensis, occ. 

(Marwick), 469. 

Doxopfiyrtis liydrocos^na, male genitalia, 
with fig, (Philpott), 324. 

Bracophyllum Kirkii, occ. (Wall), 253, 

. longifolimn, occ. (Smith), 56. 

Drapetes Dieffen'bac'hii van laxa, occ. 
(Wall), 253. 

Drosera hinata, occ. (Smith), 56. 

spatliulata, occ. (Smith), 56. 

Dryadatda, male genitalia, with figs. 
(Philpott), 335. 

Dun Mountain, gabbro of, 160. 
BnpUpecten, name proposed (Marwick), 

, 451,455. 

Eagle Hill, Waimakariri, geology 
(Speight), 409. 

eels, fresh-water, of N.Z., Schmidt, 379. 
Blirharta Colensoi, occ. (Wall), 251, 

Tliornsoni, occ. (Wall), 251. 

Ehicliista sagittifera, n. sp. (Philpott), 84. 
Elatine arnericana ran mistraMmsis . occ. 
(Smith), 56. 

Eliott, M. A., member of Board of Agric. 
■, €oll.,'8. 

Ellicea, n.„gen. (Finlay), 432. 

{PittelJa). 'vaUda, n, sp., with fig. 
(Marwick), 486. 


Emarginula galerifonnis, n. sp., with fig. 

(Marwick), 474. 

pittensis, n. sp,., with fig. (Marwick), 

473. 

endemism in N.Z. seaw^eeds (Laing), 192. 
Endopfithora, genitalia (Philpott), 93. 
Endrosis, genitalia (Philpott), 103. 
Ephestia ehiiella, occ., Philpott, 360. 
Epichorista speciosa, n. sp. (Philpott), 
83. 

Epideira nodiUrata, occ. (Powell), 296. 
Epilohium Billarditu-iauirW'i, on lava-field. 
(Wilson), 256. 

hrevipes, occ. (Wall), 253. 

elegans, occ. (Wall), 253. 

gracilipes, occ. (Wall), 253. 

piirpuratum, occ. (Wall), 253. 

rostraUim, occ. (Wall), 253. 

temiipes, occ. (Wall), 253. 

Wilsoni, occ. (Wall), 252, 

EpUrantJiis, notes on (Prout), 79. 
Erechthias, male genitalia, with figs. 
(Philpott), 327. 

Eschatotypa, male genitalia, with figs. 
(Philpott), 332. 

Estea insulana, n. sp., with fig. (Mar- 
wick), 478. 

siiPtilicosta, n. sp., with fig. (Mar- 
wick), 478. 

Eucrassatella attennata, occ. (Speight), 

423. 

Eugennaea, male genitalia, with fig. (Phil- 
pott), 332. 

EiiXechria, genitalia (Philpott), 111. 
Eulima dulbyla, occ. (Powell), 296. 
EulimeUa, n. sp., Burnt Hill (Speight),. 

424. 

Eiimarcia plana, occ., with figs. (Mar- 
wick), 472. 

— — iAtamarcia), n. sp. afi. curta, Burnt 
Hill (Speight), 424. 

Euprionocera notaUlis, n. sp., Philpott, 

368. 

Euf'ijthecta frmidutenia, n. sp., Philpott,, 

363. 

Eutorna, genitalia (Philpott), 112. 

inornata, n. sp. (Philpott), 88. 

EntUctis, genitalia (Philpott), 109. 
exchange list, 606, 616; additions to list, 
4. 

Eyre Biver, geology (Speight), 411, 426. 

Farr, C. C., report on visit to Japan, 23. 
fellowship regulations, 564; amendments, 
33; list of fellows elected, 583; fellow- 
ships for 1926 gazetted, 4; elected in 
1927, 4, 583. 

Fenestrosyrbix nemlis Mcarinatus, occ. 

(Powell), 296. 

Finlay,' H. J., Hamilton prize, 1926, 4. 

^ new generic names, Chatham Islds., 
Mollusca, 432. 

■fodder plants, composition (Aston), 544-. 
..fish, N.Z. (Griffin), 136. 

— (Phillips), 125. 
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FomeSy ctiaract (Cunningiiam), 206; feey 
to species, 209. 

applanatuSy with figs. (Cunning- 

liam) , 214. 

australis, with figs. (Cunningham), 

216 ., 

orofiav'iis (Cunningham), 21T. 

ClelanMi, occ. (Cunningham), 219. 

- — - fraxineus, occ. (Cunningham), 219. 

Hausleriamis, occ. (Cunningham), 

219 . 

liemitepliriis, with figs. (Cunning- 
ham) 210. 

liornodenmis, occ. (Cunningham), 

219 . 

— — ■ mmlius, occ. (Cunningham), 219. 

nigrolaccatiis, occ. (Cunningham), 

219 . 

piniGolay occ. (Cunningham), 219. 

pomaceus, occ. (Cunningham), 219. 

RoMnsoniae, occ. (Cunningham), 

219 . 

rolustus, with figs. (Cunningham), 

211 . 

rufoflainis, occ. (Cunningham), 219. 

seiieXy occ. (Cunningham), 219. 

stidtornatus, with figs. (Cunning- 
ham), 218. 

zGlandicns, with figs (Cunningham), 

213. 

food-chemistry, vitamin A content of 
butter and spinach (Storms), 264. 

calcium content of some N-Z. foods 

(Stornas), 277. 

food-value, of oysters (Malcolm), 167. 
Fucoidae, distrib. of (Laing), 195. 
gabbro of Dun Mountain, 160. 

GaRixias attemiatus, gi'owth and value as 
trout-food, Hope, 389. 

Gdleocerclo arcticuSf with fig. (G-riffin), 
137, 

GaliuM umlrosuniy on lava-field (Wil- 
son), 256. 

Gari Uneolata, occ. (Speight), 424. 

- — stangeriy occ. (Marwick), 472. 

n. sp. aff. stangeri, Burnt Hill 

(Speight), 424. 

fklecMa, genitalia (Philpott), 351. 
Gelecliiidae; male genitalia (Philpott), 

■■.3:49.:,, 

'Gmiostonia liqustrifolinm, on lava-field 
., (Wilson), 256 . . 

GauUheria d^pressa, occ. (Smith), 56. 
— - perplem, occ. (Smith), 56. 
genitalia, of Gelecliiidae (Philpott), 349. 
— — of Glyphiteryigidae (Philpott), 337. 
.—- of Lyonetiidae (Philpott), 327. 

of Oecophoridae, 102. 

— ■ of ^Plutellldae (Philpott), 317. 

— of Tmeida:e, 93.^^ , 

/, Gentiam. MvisUy occ. 

XFxmlifoUa, occ, (Wall), 253. 

— — . linmtu, occ. „( Smith) , , 56. 
..-~:TotD7isonUy occ. (Wall), 253, 


Geometridae, notes on (Prout), 75. 
Gerarmwi dUsectum, host of Vredo scar- 
iostis, 48. 

nolle, on lava-field (Wilson), 256. 

Germo germo, with fig. (Griffin), 140. 
Geim leiospermum, occ. (Wall), 253. 
Gilruth, J. A., iron-starvation (Aston), 
537-8. 

Gleichenia circinata, occ. ’(Smith), 56. 

mlcropliylla, occ. (Smith), 56. 

GloUsinum mucrojiatiim, n. sp., with fig. 
(Marwick), 481. 

midulatum, occ. (Powell), 296. 

Glycgmeris Jiunti, n. sp., with figs. (Mar- 
wick), 442; occ., 434, 

Jaticostata, occ. (Marwick), 442, 

n. sp. aff, laticostata, Burnt Hill 

(Speight), 424. 

modestay occ. (Marwick), 443. 

n. sp. aff sliriniptoniy Burnt Hill 

(Speight), 424, 

traversi, occ. (Marwick), 434, 442. 

- — - icaipipiensis, occ. (Marwick), 443. 

Glyphipterygidae, male genitalia (Phil- 
pott), 337. 

GlyphipteryXy genitalia, with figs. (Phil- 
pott), 338. 

necopim, n. sp. (Philpott), 88. 

sinilis, n. sp., Philpott, 369. 

GnapJialkm Keriemey oce. (W^all), 254. 

litteo-aWim, occ. (Smith), 56. 

Gohius lateralis var. oUiquus, with fig. 
(Griflfin), 148-9. 

goitre, and radium emanation (Milligan), 
283. 

Goniograptiis, range of (Keble), 158. 
Goodale, G. L., death of, 33, 35. 

Graeilaria p^irpiirea, ii. sp. (Philpott), 89. 
graptoliteSy from Cape Providence, Chalky 
Inlet (Keble), 157. 

gravel, the wearing of beach gravels 
(Marshall), 507. 

Great Barrier Reef committtee report, 22. 
greywacke, at View Hill, 430. 

Grimmett, R. E. R., conditions resulting 
in bush-sickness, 179. 

Griselinia lucida, on lava-field (Wilson), 
256. 

grossularite, in rodingite of Nelson, 160. 
GrypMea tarda, renamed (Finlay), 432. 
Giinneta albomrpa, occ. (Smith), 56. 

prorepenSy occ. (Smith), 56. 

Giiraleus Uneatiis, n. sp., with fig, (Mar- 
wick), 491. 

Gynmobatfira inaequata, n. sp., Philpott, 
367. 

levigata, n. sp., Philpott, 366. 

- — - primaxia, n. sp., Philpott, 366. 
Gymnogramme riitaefo Ikx occ, ( W all ) , 

251. 

GjmnotJwrax meleagris, with fig, (Grif- 
fin), 138. 

Gypsophila tiihiilosa, occ. (Wall), 252. 
Haastia SincMr it, occ. (Wall), 254. 
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Eal'Orrliagis unifiora, occ. (Smith), 56. 

Hanias'pora acutmima, on Riidus (Cun- 
ningham), 48. 

Hamilton memorial prize, 1926, 4, 

Harvey, W, H., Bee Hooker, J. D., and 
Harvey, W. H. 

Heath, Sir F., results of visit, 7-8. 

Heetacma, male genitalia, with figs. 
fPhilpott), 329. 

Hector award, 1926, 4; 1927, 1-2. 

Hedley, C., death- of, 33, 35. 

HelicJirysum lellidioides, occ. (Smith), 
56. 

dimorphum, occ. CWall), 254. 

Purdiei, occ. (Wall), 254. 

HeliosWbes, genitalia, with figs. (Phil- 
pott), 338. 

gregalis, n. sp., Philpott, 369. 

Henderson, J., obituary of P. G. Morgan, 
553. 

Hierodoris, genitalia (Philpott), 339. 

Herpoliron novae zeUmdiae^ occ. (Smith), 
56. 

Rieroxestis, male genitalia, with figs. 
(Philpott), 331. 

aurisquamosa, to be referred to 

Opogona (Meyrick), 315. 

hdpsiniaclia, male genitalia (Phil- 
pott), 331. 

omoscopa., to he referred to Opogona 

(Meyrick), 315. 

male genitalia (Philpott), 331. 

Hin^iites trailti, type recovered (Mar- 
wick), 453. 

Histiopteris incisa, occ. (Smith), 56. 

Rolens mollis, host of Puccinia, 49. 

Holmes, A., the rodingite of Nelson 
(Grange), 160. 

honorary members, elected, 33; list of, 
581-2. 

Hooker, J. D., and Harvey, W. H., distrib. 
of Fucoidae, 195-6. 

Horticulture, N.Z. Inst, of, report, 31. 

Hutton, F. W., fossils from Chatham 
Islds. (Marwick), 432. 

Hutton award, 1926, 4, 573. 

Hutton memorial fund, grant, 1927, 32, 
573. 

hybridization of i?if hi/, s, artificial, 51. 

Rypolaena taterifiora, occ. (Smith), 56. 

Iclineutica marmorata, syn. correction 
(Philpott). 80. 

Imperator antliropopJtagus, n.sp., with fig. 

,, (Marwick), 477.,., 

Inanga, as trout-food, Hope, 390. 

Ingtiisifor acutits, n. sp., with fig. (Mar- 
wick), 490. 

Insects of Australia and New Zealand, 
The*' review of, 184. 

iodine in drinking-water (Milligan), ■283.' 

lron-s.tar,vat ion , in , ruminants , ( Aston ) , . 
536; review of Grimmetfs observations, 
1,7.9. 

^Isonomeutis aumaropa, , notes on, with 
.figs.,, Philpott, 371,. 


Isotoma fiuviatiUs, occ. (Wall), 254. 
IzatJia, genitalia (Philpott), 103. 

■ florida, n. sp. (Philpott), 86. 

mUligani, n. sp. (Philpott), 86. 

plumhosa, n. sp. (Philpott), 86. ' 

dagger, T. A., elected hon. me^nber, 33. 
Janupecten, name proposed '(Marwick), 

450, 455. 

Japan, Parr’s report on visit, 23, 

Junciis Uinipocarpns, occ. (Smith), 56. 
Kaliu, new subgen. (Marwick), 482. 
karaka (Corynocarpiis laevigata) obser- 
vations on (Pigott), 57. 

Karamu, moa bones from, 151. 
kata-thermometer and schoolroom atmo- 
sphere (Milligan), 285. 
king-fish, see Beriola grandls, 

Korovina accelerans, ii. sp., with fig. 
(Marwick), 481. 

Lagenophora pinnatifida, occ, (Wall), 254. 
Lathicrossa, genitalia (Philpott), 113. 
lava-field, crevice plants (Wilson), 255. 
Lecithocera, genitalia, with fig. (Phil- 
pott), 355. 

micro meta, occ., Philpott, 364. 

Lentipecten, name proposed (Marwick), 

451, 455. 

(Duplipecten) imperfectus, n. sp. 

with figs. (Marwick), 460. 

Lepidiiim teniiicaiile, occ. (Wall), 253. 
Lepidoplenrns, phylogenic importance, 
Ashhy, 405. 

Lepidoptera, N.Z., Philpott, 80, 359. 

Meyrick, 313, 

Leptocarpus simplex, ooe. (Smith), 56. 
Leptomya eoncentrica, n. sp., w’itli fig. 
(Marwick), 468. 

Leptoscoptis macropygiis, with fig. (Phil- 
lipps), 131-2. 

Leptospermim scoparinm, occ. (Smith), 
56. 

on lava-field (Wilson), 256. 

Leiicopogoyi Fraseri, occ. (Smith), 56. 
Liljertia ixioides, occ. (Smith), 56. 
library, binding, etc., 4-5; committee’s 
report, 21 ; library matters, 43. 

Lima vasis, n. sp., with fig, (Marwick), 
460. 

Limatula maona, occ. (Speight), 424. ' 

— occ. (Marwick), 460„ 

morioria, n. sp., with fig. (Marwick),' 

461; occ. 434. 

Limea chathamemis, n. sp., with, figs, 
(Marwick), 461; occ. 434.7 
Limopsis inmUda, n. , sp„ .with figs, 

(Marwick), 443. 

Lindera, genitalia (Philpott), 99. 
Lindsaya linearis, occ. (Smith), 56. 
Lmnm nsitatissmifm, host of lletamp- 

sora, 48. 

Liracraea titiranginisis, n. sp,, with fig. 

(Marwick). 491. 

" Lissarca fmsilis, ,n. ’sp„ with figs. (Mar- 
■■ wick), 442, 
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LodeJia Unnaeoules, occ. (Wall), 254. 
Lol)oplax, subgeii., Ashby, 399.' 

LoclieutiSj genitalia (Pbilpott), 107. 
LopTioplax finlayi,.sjn. of, Ashby, 403. 
Liiziila miicmntTia, occ. (Wall), 252. 

■ til-ophylla, occ. (Wall), 252. 

Lycopodium ramulosum, occ. (Smith), 56. 
— — voltibile occ. (Smith), 56. 
Lyonetiidae, male genitalia, wtih figs. 
(Philpott), 327. 

Lysiphragma, genitalia (Philpott), 99. 
Lythria regilla, n. sp., Philpott, 360. 
McCall, S. C. L., Dioa skeleton, 151. 
Maclaurln, J. S,, gazetted a fellow, 4. 
Macoma huttoni, occ. (Powell), 296. 

' Macromastix alMstigmtj immature stages, 
with figs. (Rogers), SOI. 

atrulorsiiM. immature stages, with 

fig. (Rogers), 308. 

— — dicfiroitJiorax, immature stages, with 
figs. (Rogers), 306. 

huttonU immature, stages, with fig. 

(Rogers), 307. 

Macropiper excels urn, on lava-field (AVil- 
son), 256. 

Mactra rudis, occ. (Marwick), 469. 

soalpellunh occ. (Powell), 296. 

renamed (Finlay), 432. 

l/a/*-£iira mazara, with fig, (Griffin), 141-2. 

nits^iMrii, with fig. (Griffin), 143. 

Mallodathra, genitalia (Philpott), 99. 

cana, n. sp. (Philpott), 89. 

ol)scura, n. sp., Philpott, 370. 

tonnoiri n. sp. (Philpott), 90. 

Manawatu Phil. Soc., position of, 15. 
Maori Art, increase in price of, 3. 
map, geol., View Hill and Oxford dist. 
(Speight), 410. 

Marama (Hina) mackenzie% occ. 

(Speight), 424. 

Margarella ■runcinata, n. sp., with fig. 
(Marwick), 475. 

Marginella coxi, n. sp., with fig. (Mar- 
wick), 489- 

— " fioralis, n. sp., with fig. (Marwick), 
489. 

fimila, occ, (Powell), 296. 

— M h escens, occ. ( Powell ) , 2 96. 
marlin, black, see • Makaii'a mazara. 
Marshall, P., the rodingite of Nelson 
(Grange), 160. 

Marwick, X, Hamilton prize, 1926, 4. 

— - ident. of Pecten imlliamsoni from 
Oxford (Speight), 419. 

Massart, J., death of, 33, 35. 

Maurea finlayi, n. sp., with fig. (Mar- 
wnck), 476, 

Mayem mnUinorlma, n. sp., with fig. 
(Bucknill),, 312. .. 

MegacraspeMs, genitalia, with fig. ( Phil- 
pott), 355. 

Jiclampsulfn,, neural variation in' the 
genus (Hudson), 73-4. , 

MeJampsora- LinL on L? (Cunning- 
ham), 48. 


MelancJira hadki, n. sp. (Philpott), 80. 

captiosa, n. sp. (Philpott), 80. 

lata, n. sp. (Philpott), 80, 

cyanopetra, n. sp. (Meyrick) , 313. 

2IelatoMa MicJianani maorum, occ. 
(Powell), 296. 

n. sp. aff. iranpaniticusw, Burnt Hill 

(Speight), 424. 

Melicytus ramiponis, on lava-field (Wil- 
son), 256. 

Memocardiim puIcJieUiim, occ. (Powell), 

296. 

Merelina avita, n. sp., with fig. (Mar- 
wick) 478. 

Mesalia, n. sp., Burnt Hill (Speight), 424, 
Mestayer, M. K., Hutton memorial fund 
grant, 1927, 32, 573. 

Metrosideros hypericifoUa, on lava-field 
(Wilson), 256. 

MicrelencMs rufozona, occ. (Marwick), 
475. 

Microdes, modifn. of sternite (Philpott), 
91. 

notes on (Prout), 75. 

Microlaena TJiousoni, occ. (Smith), 56. 
Microvoluta liconica, occ. (Powell), 296. 
milk, as source of calcium (Storms), 278. 
Miller, D., review of ‘'The Insects of Aus- 
tralia and New Zealand," 184. 
mineral content of pasture (Aston), 536. 
Mitchell, M. 0., and Whiting, P. S., repro- 
duction of Splachnidivm, 199. 

BHtritTiara granum, n. sp., with fig. (Mar- 
wick), 490. 

MitromorpM Imzien. type of Scrimm 
(Bucknill), 311. 

Mixipecteii, name proposed (Marwick), 
446-7, 456. 

nioa, skeleton from Amodeo Bay and 
bones from Karamu, 151. 

M onia fnrciUa, n. sp., with fig (Marwick) , 
444. 

Monopis. genitalia (Philpott), 97. 

Montia font ana, occ. (Smith), 56. 

MopaUa atistralis, classifn., and syns., 
Ashby, 403. 

Morgan, P, G., obituary (Henderson), 
553. 

morphology, Corynocarpus (Pigott), 57. 
Mortensen, T., elected hon member, 33. 
Muehlenbeokia complexa, on lava-field 
(Wilson), 256. 

ephedrioides, occ. (Wall), 252. 

mutton tallows, titre of (Wright and 
Thompson), 279. 

Myera, A. M., death of, 35. 

Myllitella pingtiis, n. sp., with figs. (Mar- 
wick), 467, 

M^fodora, n. sp., Burnt Hill (Speight), 
" 424. ■ 

Myoporwn laetum, on lava-field (AVilson), 

256. 

Myosotis angiistata, occ. (Wall), 253. 

■ — ~ explanata, occ. (Wall), 253. 
Myosimis aristatus, occ. (Wall), 252. 
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Mytilus tAulaeomya) maorianus, occ. 
(Marwick), 444. 

willetsi, n. sp., with fig. (Mar- 
wick), 444. 

nakuruitis, and iron-staiwation (Aston), 
537. 

Nasturtium, on lava-field CWilson), 256. 

Enysii, occ. (Wall), 252. 

fastlyiQ'lvm, occ. (Wall), 252. 

National Research Council, as part of 
N.Z. Inst., formation of, 32. 
natrolite tinguaite from Dunedin (Mar- 
shall), 533. 

Nemocardium diversum, n. sp., with fig. 

(Marwick), 472; occ., 434. 
Neogaimardia elegantula, n. sp., with figs. 
(Marwick), 463. 

NepticuJa insig^iis, li. sp. (Philpott), 89. 
Nesomacliilis maoricus, notes on, with 
figs., Evans, 375. 

N.Z. Institute: 
affiliated societies, 3, 580. 

Board of Governors, list, 579. 
exchanges, 606, 616; additions to list, 4. 
finances, 9, 10; overdue accounts, 15; 

financial clause in N.Z. Inst. Act, 3. 
members, ordinary, lists, 584. 
minutes, ann. meeting, 1927, 1. 

N.Z. Inst. Act and Amendments, 559; 

regulations, 562. 
officers for 1927, 34, 580. 
presidential address, 35. 
presidents, past, list, 581. 
reports — of standing committee, 2; 
Carter observatory com., 15; research 
grant com., 16; library com., 21; 
Great Barrier Reef com., 22; Pan- 
Pacific Sc. Cong. Japan, 23; Tonga- 
riro Nat. Park Board, 30; Board of 
Sci. and Art, 31; N.Z. Inst, of Horti- 
culture, 31; publication com., 33. , 
Nordstedt, C. F., death of, 33, 35. 
Notheia ammala, reproducn. of (Laing), 
200 . 

Notlwfagus, host of Fames spp. (Cunning- 
ham), 210, 212, 216, 217. 

— — — — Polyporiis spp. (Cunningham), 
225, 237, 241. 

Notoplax foveauxensis, auth. of, Ashby, 
392. 

— oliveri, auth. of, Ashby, 392. 

~~~ (AmMyplax) foveauxensis, syns., 
Ashby, 401 

_ — _ . — __ fuafiae, sjms, Ashby, 401. 

— „ — nariae hdurakiensis, sjiLy 

Ashby, 702. 

_ — _ _ — mariae steimrUana, syns, 
Ashby, 401. 

>— — Miveri, syns., Ashby, ' 400. 

— --— 'niMginosus, sjns., Ashby, 401. 

violacens, syns., Ashby, 

400... 

__ yar. papilis, syns., Ashby, 

400 . 


Notoreas, notes on (Prout), 78. 
Notosinister insertus, ii, sp., with fig. 

(Marwick), 479. 

Notostrea, ii. gen. (Finlay), 432. 

Itibra, 11 . sp. (Finlay), 432. 

tarda, occ. (Marwick), 434;', with 

figs., 462. 

Notovola, subgen. of Pecten (Marwick), 

448. 

Nozeha emarginatu, occ.' ( Powell ), 296. 
Nuculana heUvMi, occ. (Powell), 296. 
Nymphostola, genitalia (Philpott), 112 

obituary, W. Townison, 186; P. G. Morgan, 

553. 

Odostomia georgimia, occ. (Powell), 290. 

incidata, occ. (Powell), 296. 

- — - pittensis, n. sp., with fig. (Marwick), 

484. 

Oecophoridae, genitalia (Philpott), 102. 
Oegoconia, genitalia, with fig. (Philpott), 

349. 

Olearia fragrantisssma, occ. (Wall), 254. 

Haasti, occ. (Wall), 254. 

Oliver, W. R. B., elected fellow N.Z. Inst, 
583. 

OpJiioclimis vennsta, n. sp., with fig. 
(Griffin), 149. 

OpMoglossum pecluncnlosim, occ. 
(Smith), 56. 

ophthalmia, relation to vitamin A 
(Storms), 264. 

Opogona male genitalia, with fig. (PMl- 
pott), 329. 

Oreotalus pectinatus, occ. (Smith), 56. 
OreostyUdimn suMilatum, occ. (Smith), 
56. 

OrthencKes dictyar cM, n. sp. (Meyrick), 

316. 

glypharclia, male genitalia, with fig. 

(Philpott), 320. 

nivalis, n. sp. (Philpott), 89. 

porphyriPis, male genitalia, with fig. 

(Philpott), 320. 

— — saleuta, male genitalia (Philpott), 
320. 

similis, male genitalia, with fig. 

(Philpott), 320. 

Orthoclydon, notes on (Prout), 76. 
Orthophragmina, occ. (Speight), 413, 419. 
Ostradon hexacimus, n. sp., with fig. 
(Phillipps), 134. 

Ostrea arcula, n. sp., with fig. (Marwick), 

462. 

subd)entata, renamed (Pinlay), 432. 

waitangiensu, n. sp., with fig. (Mar- 
wick), 462. 

Owen, R., on Palapteryx geranoides 
( Arch ey), 151. 

Oxford, geology (Speight), 421. 
Oxythecta, genitalia (Philpott), 111. 
oyster, food-value (Malcolm), 167. 

Pachyornis pyomaeus, bones from 
Karamu (Arebey), 156. 
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letJapfcrnr acrnmAdes, . assioii of the 
name (Arciiey), |oi. 

PiilUam ohservatIWLr . ^ Marwick),. 449. 
— — iIUHlpi, wIUt.'IV . iarwick), 4'5S. 
P((no}}> }ff)iihk0fl .jc. (Speiglit), 424. 
Paii~I*acilic fcHfict- Jiigress, 1926, dele- 
gates, 7; ' C. C. Parr, 22; Con- 
gress of tJ'.aee of meeting, 7; Com 

gress '• 1935, 29. 

Mr ftU occ. (Marwick), 471. 
Pamtiiowe [A .loctiljista) n. sp., Burnt 
Hill t), 424. 

jitisiriata. occ. (Marwick), 

r;o. 

eoJias, with fig. (Pliillipps), 

rxx 

'tt.'/ia (J(hiJis, on lava-field (Wilson), 

256 . ■ 

' Park, A., iron-starvation (Aston), 537. 
Park, J., graptolites from Cape Provid- 
ence, 157. 

Faroe list Ola, genitalia (Pliiipott), 111. 
Parsonsia capsularis, occ. CWall), 253. 
pasture, mineral content (Aston), 536. 
Paifrc)p.srdta? neural variation (Hudson), 
74. 

Pecten (irmriensis, type of Mixipeclen 
(Marwick), 447. 

antler soni, ident. of (Marwiclc), 

448-9. 


type of Atlilopecten (Mar- 
wick), 447. 

jisclieri, occ. (Speight), 419. 

jiectori, relations of (Marwick), 451. 

hochstetteri, use of name (Mar- 
wick), 450; type of Lentipecten, 451. 

hutcMnsoni, type of Serripecten 

(Marwick), 449. 

liuttonL use of name (Marwick), 

450-1. 

tripfiooki, type of Phialopecten 

(Mamvick), 447-8. 

uttlepi type of Janupccten (Mar- 
wick), 450. 

walhaoensis, type of DupUpecten 

(Marwick), 451. 

wiTlkmsoni, occ. (Speight), 419. 

— — icollastoni, type of Pectipecte7i (Mar- 

wick), 447. 

mtteli, use of name (Marwick), 451- 

2 


_ (Aeqiiipceten) amuriensis, use of 

name (Marwick), 446. 

{Caniptonectes) liectori, use of name 

(Marwick), 446. 

Pectinidae, N.Z. Greneric Revision (Mar- 
wick), 432, 453; SutePs classification, 
445. 

Pellaea falcata, on lava-field (Wilson), 
256, 258., 

rotundifoUa, on lava-fieid (Wilson), 

256, 258. 

Penipheris adspersus, n. sp., with fig. 
(Griffin), 139. 

Peoitacliondra pimila, occ. (Smith), 56. 


iPipcromla UrvHliana,, on lava-field CWil- 
son), 256, 263. 

periodicals, reference list, printing, 5. 
Perneitya nana, occ. (Smith), 56. 
Perotrochus allani, n. sp., with figs. (Mar- 
wick), 474. 

Perrierina ovata, n. sp., with figs. (Mar- 
wick), 444. 

Perrierinidae, new family (Marvick), 
444. 

Pervicacia tristis, occ, (Powell), 296. 
Phalnm pyriim, occ. (Powell), 296. 

{Kadiu) skinneri, n. sp., with fig. 

(Marwick), 482. 

Plienatoma decessor, n. sp., with fig. 
(Marwick), 491; occ. 434. 

nome-zelamliae, occ. (Powell), 296. 

■ {Gryptomella), n. sp. (Powell), 296. 

Phialopectfyn, name proposed (Marwick), 
447-8, 454. 

PhiUne constricta anrifonnis, occ. 
(Powell), 296. 

Philohrya galerita, n. sp., with figs. 
(Marwick), 443. 

Pliorminm teniax, occ. (Smith), 56. 

on lava-field (Wilson), 256. 

Phrissigonus, notes on (Front), 75. 
Phthorimaea, genitalia, with figs. (Phil- 
pott), 351. 

Phycomorpha metaclirysa, figs, of, Pliil- 
pott, 373. 

PJiyiacodes cantu, male genitalia, with 
fig. (Pliiipott), 322. 

PliyUaclme ruhra, occ. (Wall), 254. 
]*hyUograptus, in list of sp, (Keble), 159. 
Physalis peruiM'antx, on lava-field (Wil- 
son), 256. 

Pinielea prostrata, occ. (Smith), 56. 
pining, and iron-starvation (Aston), 537. 
PittelJa, n. subgen. (Marwick), 486. 
Placopecten, Pecten hectori related to 
(Marwick), 451. 

Jiectori, occ. (Marwick), 434, 451, 

460. 

plant habitats, new (Wall), 251. 
plant physiology, growth on lava-fields 
(Wilson), 256. 

Phiteila maculipennis, male genitalia, 
(with fig. (Pliiipott), 318. 

— — megalynta, male genitalia, with fig. 
(Pliiipott), 318. 

psammochroa, male genitalia, with 

fig. (Philpott), 318. 

sera, male genitalia, with fig. (Phil- 
pott), 318. 

Plutellidae, male genitalia, with figs. 
(Philpott), 317. 

Poa acicularifoUa, occ. (Wall), 251. 

— Colensoi, occ. (Smith), 56, 

(Upsacea, occ. (Wall), 251. 

exigm, occ. (Wall), 251. 

KirJcii, occ. (Wall), 251. 

Maniototo, occ. (Wall), 251. 

Podocarpiis spicatus, host of Fom.es spp. 
(Cunningham), 213, 216, 218. 
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PoM/ftices lobatus, occ. (Speight), 424. 

jjiiicro flatus, occ. (Speight), 424. 

Polyplacopliora, pliylogeny, Ashhy, 405. 
Polypodnim Billardieri. oii iava-field 
(Wilson), 256, 257. 

Polyporaceae of AhZ. (Cunningham), 202. 
Pohjporus, cliaract. ((Junningham), 221. 
achistus, with fig. (Cunningham), 

234. 

, anthracopliilus, with fig. (Cunning- 
ham), 226. 

— — arc/.f?(ir3us, with fig. (Cunningham), 
228. 

atristrUjosuH, occ. (Cunningham), 

243. 

- — aiirco-fuhnis, occ. (Cunningham), 
243. 

Berlcleyi (Cunningham), 225. 

horealis, occ. (Cunningham), 243. 

Byanmi/ with fig. (Cunningham) 

235. . 

catervatus, with fig. (Gunninghani), 

229. 

cinnahariniis, occ. (Cunningham), 

243 . 

citreus, occ. (Cunningham), 243. 

Colensoh with fig. (Cunningham), 

226. 

dichrous, with fig. (Cunningham), 

236. 

(lictyopus, occ. (Cunningham), 243. 

dijfiisus, occ. (Cunningham), 243 

Dnimmondii. occ. (Cunningham), 

243 . 

Eucahjptoruni, with figs. (Cunning- 

ham), 237. 

exigu'us, occ. (Cunningham), 243. 

(jilvus, with fig. (Cunnlngliani), 238. 

gravwwcephaliis occ. (Cimning- 

liam), 244. 

jiirsutus, with fig. (Cimninghani), 

232. 

hypomelcmus, occ. (Cunningham), 

244. 

— — iodinus*, occ. (Cunningham), 244. 

laetns occ. (Cunningham), 244. 

lenMs, occ. (Cunningham), 244. 

melanopns, with figs. ( Cunning- 
ham ), 230. 

nivicolor, occ. (Gunninghani), 244. 

odlectcms, with fig. (Cunningham), 

227. 

— — ■ occidentaUs, occ. (Cunningham) 

244. 

petaloides, occ. (Cunningham), 244. 

pfielebophorus, occ. (Cunningham), 

245. 

■ nicipes, occ. (Gunningliam), 245. 

pleU-us, occ. (Cunningham), 245. 

~ — proprins. with figs. (Cunningham), 

■ . 238. 

— — radiaiuA\ wuth fig. (Cunningham), 

241..,,, - 

rltipidimi, occ. (Cunningham), 245. 

— - rirjid'USf occ. (Cunningham), 245. 
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Polyporius ^cruposiis, occ. (Cuniiiiigtiaiii), 

245. 

scutiyer, occ. (Cuniiingliam), 245. 

setifjer, occ. (GiiiimiighaiTi), 245. 

sq-uamosas, occ. ( Cuiiiiiiigliaiii ) , 246. 

sulpJiureiis, occ. (Cumiiagham), 246. 

tabacinus, with figs. (Cuiiiiiiis'liaiii), 

240. 

versicolor, with figs. (Ctmniiigham), 

233. 

riflffaris, occ. (Cuiiniiigiiaiii), 246. 

xerophylliis, oce. (Cimnlngiiam), 

246. 

Pohfprmh americanus, occ. (Phillipps), 

126. 

— - oxygcneios, oec. (Pliillipps), 126. ' 
Pohjsticliiim vestitim, occ. (Smith), 56. 
Polystictus. charact. (Ciiniiiiighani), 221. 

conchifer occ. (Cunningham},, 243. 

iralrricatiis, occ. (Cunningham), 244. 

Ulaclmrailvus, occ. (Cunninghani) , 

244. 

li{teO'Olivaceus, occ. (Cunningham), 

244. 

ocliraceiis, occ. (Cimningham), 244. 

perqanienus, occ. ( Cminingliam ) , 

244. 

plnmtiis, occ. (Ciimiingliam), 245. 

sayiguineus, occ. (Cimningliaiii), 245. 

sector, occ. (Cunningham), 245. 

— — trizonatus, occ. (Gunningham), 246. 

velutimis, occ. (Cunningham), 246. 

Fomaderris phyUcaefoHa, on lava-field 
(Wilson), 256. 

PrasopJiyUuni Colensoi, occ. (Smith), 56. 
Proteodes, genitalia (Philpott), 112. 

varia, n. sp., Philpott, 368. 

Proterodesma, genitalia (Philpott), 99. 
Prothinodes, genitalia (Philpott), 99. 
ProtocMton. phyiogenic importance, 
Ashby, 405. 

Protosytiaema sferopitclia, male genitalia, 
with fig. (Philpott), 322. 

eratopis, male genitalia, with fig. 

(Philpott), 324. 

qitaestuosa. male genitalia, with fig. 

(Philpott), 324. 

Providence, Cape, graptolites, 157. 
Psendotonicia, n. gen., Ashby, 392. 

— - cuneata, syns. of, Ashby,' 393, 403. 
Pteridhm iescnlentnm, occ. (Smith), 56. 
Pteres aqiiiUna, on lava-field (Wilson); 
256. 

publications of Institute, 2, 3, 9; received 
in exchange, 606. 

Pitccinia corojiata, on Hokms (Cunning- 
ham), 49. 

— Erechtitis, a syn. only .(Cunning-' 

ham), 49. 

granidaris, name replaced by ,, P. 
PcZttrpoTitwowfflls, 49. 

— Morrison L validity of. (Cunning- 
ham), 49. 

~ Oreomurrliklis, a syn. .only, 49. , 
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PiiCCJ/na, replaces P. 

(jraniihinH .giiaui), 49. 

niKvmU-, P. OreomyrrUais 

(Cuniiiiig'lii^), 49. 

Pufjilarvaf .Marwick), 441. 

pumice 1 ..slj -sickness (Aston), 536. 

Pupa 0|te: T}:c. (rowell), 296. 

rmlmiii Jilanriicu and goitre (Milligan), 

li tqji^ (Marwick). 477. 

pf . li. sp., with figs. (Marwick), 

jjvi Gheesemanii, occ. (Wall), 

<‘}}ijfflorhizos, occ. (Wall), 252. 

■p: yrd'jilipes, occ. (Wall), 252, 

kippacens, occ, (Wall), 252. 

Puiclairii, occ, (Wall), 252. 

— .. tenwlcaiilis, occ. (Wall), 252. 
lifioiiUa Haastii, occ. (WAll), 254. 

Hectori, occ. (IVall), 254. 

mammillaris, occ. ['Wall), 254. 

Parkii, oco. (Wall), 254. 

Yotmgii, occ. ('Wall), 254. 

reference list of periodicals, printing, 5. 
researcli grants, allocation of 1926 bal- 
ance, 4; list for 1926, 13; report, 16; 
regulations, 567, 

Petropiana Richards onii (silvery) trout- 
food, 390. 

Retiim pressa, n. sp., witli fig. (Marwick), 
492. 
review: 

Aston, B. C., on G-riminett’s observa- 
tions on conditions resulting in busk- 
sickness, 179. 

Miller, D., on “Tlie Insects of Australia 
and .New Zealand, by R. J. Tiliyard, 
184. 

RImoriis nesentus, occ. (Powell), 296. 
Rissoina cliathamejisist occ. (Marwick), 
479. 

Rockford, near juncii. of Kowai and Wai- 
makariri, geology (Speight), 411, 430. 
rodingite of Nelson (Grrange), 160. 
Rosenbusii, H., a tinguaite from Dunedin 
(Marshall), 533. 

Rotorua, examination of bush-sick coun- 
try, 179, 536. 

RiiMs hybrid, an artificial (Allan), 51. 

aiistraUs, on lava-field (Wilson), 256. 

Barkeri, hybrid nature of (Allan), 

51. 

parvus and hybrid R. Barkeri 

(Allan), 51. 

Sclim-Weliodes x australis, host of 

Hamaspora, 48. 

Riigol)eIa aliiparana, n. sp., with figs. 
(Powell), 296. 

Riivettus wliakari, ii. sp. with fig. (Grif- 
, fin), 146. 

:.Sabatinca, heiijliwayi, ii. sp. (Philpott), 

.„.90., .... 

Bageplwra, genitalia (Philpott), 95, 101. 


iSalix babylonica, host of Pomes australis 
(Cunninghana), 216. 

Hahno fario, spread of, Hope, 390. 
sand, conditions for making of (Mar- 
shall), 507. 

sand-fish, see Crapaiahts rwvae-zelandkie, 
Paxicava australis, occ. (Powell), 296. 
Pcala bucknilli, occ. (Powell), 29^ 

jiikesianum, oca. (Powell), 296. 

pMlippinarum, occ. (Powell), 296. 

zelebori, occ, (Powell), 296. 

Scalpomaetra, n. gen. (Finlay), 432. 

— — - scalpelUim, occ. (Marwick), 469. 
Scenery Preservation Bill, 6. 
scenic reserves, additions, 9. 
ScM:ffermu€lleria, genitalia (Philpott), 
103. 

Schizaea fistulosa, occ. (Smith), 56. 
schoolroom atmosphere, testing by kata- 
thermometer (Glover), 285. 

Science and Art, Board, report, 31. 
Scientific and Industrial Research Dept. 

and Sir P. Heath’s report (Aston), 37. 
Science Congress, Dunedin 1926, minutes, 
7; next congress, 33. 

Scoparia autumna, n. sp. (Philpott), 83. 

legionaria, ii. sp., Philpott, 362. 

oculata, n. sp. (Philpott), 82. 

pallidhila, n. sp., Philpott, 363. 

parca, n. sp., Philpott, 362. 

tiirneri, n. sp., Philpott, 362. 

^coriodyta, genitalia (Philpott), 100. 
Scrinum, charact. (Bucknill), 311. 

Sander sonae, n. sp., with fig. (Buck- 
nill), 311. 

seaweeds, N.Z. (Laing), 189. 

Sebastodes maccullochi, n. sp., with fig. 
(Phillipps), 127. 

Seccombe, R. T., nioa bones from Karanm, 

155. 

t^ectipecten, name proposed (Marwick), 
447, 454. 

allani, n. sp., with figs. (Marwick), 

459. 

toaensis, ii. sp., with figs. (Marwick), 

459. 

Belidosema, notes on (Prout), 79. 

flava, occ., Philpott, 360. 

melinata, occ., Philpott, 361. 

Selliera radicaris, occ. (Wall), 254. 
Seriola grandis, occ. (Phillipps), 128. 

lalandii, occ. (Phillipps), 128. 

^^erripecten, name proposed (Marwick), 
449, 455. 

polemicus, name proposed (Mar- 
wick), 451. 

tiorioriensis, n. sp., with fig. (Mar- 
wick), 458. 

shags, destruction of, 7, 
shingle, wearing of, and action on sand 
(Marshall), 507. 

silts, origin in gravels (Marshall), 507. 
silvery. See Retropinna Ricliardsonii. 
Bimaethis, genitalia, with figs. (Philpott), 

337. 
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Siphonalia orMta, renamed (Finlay), 432, 
noime-zelanMae, occ. (Wall), 
253. 

Sitotroga, genitalia, witli fig. (Philpott), 
355. 

Skinner, H. D., elected fellow N.Z. Inst, 
583; Hector award, 1926, 4; represen- 
tative of Inst, while in America, 8. 
Skottsberg, C., distrib. of ^^}nacJlnidmm, 
20 . 0 . 

soils, of Eotorua country, bush-sickness, 
179. 

Solanum 'nigrum, on lava-field (Wilson), 
256. 

Spar us lia niiltoni, n. sp., with fig. (Phil- 
lipps), 130. 

spear-fish, See Makaira mitsukiirii. 
Spectamen egena, occ. (Po%vell), 296. 
Speight, E.-, Malvern Hills, geology, re- 
port, publication, 4. 

spinach, vitamin A content (Storms), 264. 
Sjyinomelon, occ. (Speight), 424. 
Bplachnidium, reproducii, of (Laing), 199. 
Spongiocliiton productiis, classifn., and 
syns., Ashby, 403. 

Btackliousia miniina, occ. (Wall), 253. 
star-gazer, See Lcptoscop-iis macropygus. 
Starvation Hill, Oxford, geologj^ 421, 428. 
Stead, E. F-, sea shags, 7. 

Stebbing, T. E. E., death of, 33, 35. 
sternite, in Alicrodes (Philpott), 91. 
Stomopteryx, genitalia, with fig. (Phil- 
pott), 355. 

cohm'bma, n. sp., Philpott, 364, 

StrutUolaria praenuntia, occ. (Speight), 
424. 

spimsa, occ. (Speight), 424. 

Bnttonia anstralis, on lava-field (Wilson), 
256, 

^yncyclonema, use of name (Marwick), 

ui 

Syrnola, n. sp., Burnt Hill (Speight), 424. 

crawfordd, n. sp., with fig. (Powell), 

296, 297. 

Taleporia, genitalia (Philpott), 99. 
tallows, mutton, titre of (Wright and 
Thompson), 279. 

Tmiyzonus, validity of genus (Gourlay), 
310. 

ImUtoplivkic, validity of (Gourlay), 

310. 

Tatosoyna, notes on (Front), 75. 
Tmiroscopa Iwwesi, n. sp., Philpott, 361. 
Tawera marslialli, occ. (Marwick), 434, 
471. 

'martliae, n. sp., with figs, (Mar- 

, wick), 471. 

ThamtotricJia rates, male genitalia, -with 
fig. (Philpott), 326. 

Tliamnosara, genitalia (Philpott), 103. 
Theliimitra longifolia, occ. (Smith), 56. 

■ on lava-field (Wlson), 256. 

— uniflora, occ. (Smith), 56. 

— — lindsairi, n. sp. (Philpott), 84. 
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thermal district, scientific survey, 42. 
Thiotricha. genitalia, witli fig. (Philpott) . 
353. 

lindsayi, n. sp. (Philpott), 84. 

Thomson, G. M., Boeckella triarticulata, 

descripn. (Bennett), 114. 

Thracia imgna, occ. (Speight), 424. 
Tliyasira fiexuosa, occ. (Marwick), 467. 
tiger shark, See Galeocej'do arcticiis. 
Tillyard, E. J., ‘'The Insects of Australia 
and New Zealand," review, 184. .. 

Tinea, genitalia (Philpott), 97. 

atmogra7m)ia, n. sp. (Meyrick), 316. 

dividua, n. sp., Philpott, 370. 

Tineidae, male genitalia, 93. 
tinguaite, from Dunedin (Marshall), 533. 
Tioria, n. subgen. (Marwick), 484. 
titre of N.Z. mutton tallows (AVright and ' 
Thompson), 279. 

Tongariro national park, regarding 
heather, grouse, etc., 5-6; representa- 
tive on Board, 9; report by Aston, 30. 
Tonicia.cuncata, rediscovery, Ashby, 3S2. 

elegans, fig., Ashby, 400. 

Tonuitina tenuiUrata, occ. (Powell), 206. 
Toririx maculosa, n. sp. (Philpott), 84. 
Townson, A?., death of, 35; obituary, 186. 
Traeliclochismns molobesia, n. sp., with 
fig. (Phillipps), 130. 

Trachypepla, genitalia (Philpott), 107. 

ciipkonias, n. sp. (Aleyrick), 314. 

— — metalUfera, n. sp., Philpott, 368. 
Trichophaga, genitalia (Philpott), 97. 
Triodia piimila, occ. (AA'all), 251, 

Trisetuvi Gheesemmiii. occ. (W^all), 
251. 

Trithammora, genitalia (Philpott), 99. 
Trivia -flora, ii.. sp., with figs. (Marwick), 

482. 

trout, and iodine content in water (Mil- 
ligan), 283. 

trout-food, \-alue of whitebait, Hope, 389. 
Tugalia arafiea, n. sp., with fig. (Mar- 
wick), 474. 

Tiirho operculum, occ. (Speight), 424. 
Turl}oniUa, n. sp., Burnt Hill (Speight), 
424. 

turnip, yellow, calcium content of 
(Storms), 278. 

TurriteMa. n. sp,, Burnt Hill (Speight), 

424. 

soloMOiii, n. sp., with fig. (Marwick), 

480; occ. 434. 

(Zeacotpns) ahiparana, ii. sp,, with 

fig. (Powell), 296, 297, 
type specimens, dealing wutli, 33. 

Typhis Maccoin, occ. (Speight), 424. 

Vher {Euspira) vUreus, occ. (Powell), 

296. 

Vlex eiiropaeus, on lava-field (A¥ilson), 

256. 

TJnclnia macrolepis, occ. (Wall), 251. 
Uppsala University, set of Trans,, 9. 



636 


General Index. 


Vredi} . (Cunningliam) , 

48 . 

Uroviijcrs Bkinih' ^ r<ainingliam), 47. 
Ustilagt^ huilfitfh a ’ ujropyron (Cumiing- 
Iiam), 50,, 

— - Katkri, rn.'iaity of (Cunningliam), 
50, 

i'trmk^irki - v." u?//io.v, occ. (Smith), 56. 


1 arhwiiis‘.n^i'^, observations on (Mar- 

V0eti€ii'dy6 Iteafii, ii. sp., v.ntli figs. 
* fMarV’ifx) . 465; occ., 434. 

-p'ldfiriiui, n. sp., with figs. (Marwick), 

— - ftriiiia, n. sp., with figs. (Marwick), 

purpurata. Burnt Hill 

/ Speight), 424. 

— zelmiitica, occ. (Speight), 424. 
u I'cnima, notes on (Front), 76. 

^ Verconella, n. sp., Burnt Hill (Speight), 


424 . 

Vvronica Imifdlia, occ. (Wall), 253. 

Petriei, occ. (Wall), 253. 

quadrifaria, occ. (Wall), 253. 

rnpicola, occ. (Wall), 253. 

salicifolia, occ. (Wall), 253. 

on lava-field (Wilson), 256. 

tiiniida, occ. (Wall), 253. 

uni flora, occ. (Wall), 253. 

— WiUcoxii. occ, (Wall), 253. 

View Hill, geology (Speight), 408, 425. 
vinQiiish, and iron-starvation (Aston), 
537 . 

Ciinnmghamii, occ. (Smith), 56. 

— filicaiile^ occ. (Smith), 56. 

-^^Itaiiiin A content of butter and spinach 
.(Storms), 264. 

vitaiiiin D, lack of in foods (Storms), 277. 
vuleanism, at Vievr Hill (Speight), 420. 


Wahlenhergia congesta, occ. (Wall), 21 

gracilis, on lava-field (Wilson), 25 

MattUewsii, occ. (Wall), 254. 

Waihaoia {Pacliymclon) , rcmeicH, n. si 
with fig. (Marwick), 488; occ., 434. 
Waimakariri, at gorge, geology (Speight, 
409, 430. 

Ward, J. T., death of, 35. 

wet combustion, estimation of carbon, 

174. 

whitebait, growth, and value as troii; 
food, Hope, 389. 

Whites Creek, View Hill, geolog 
(Speight), 412. 

Whiting, F. S., *8co Mitchell, M. 0., and 
Whiting, F. S, 

Whitney expedition, 6. 

Woodstock, Waimakariri, geology 
(Speight), 411, 430. 

Xmifhorlioc, notes on (Front), 77. 
XipliopUora, reproduen. of (Laing), 200. 
XipUydHa elwniana, n. sp., with fig. (G-oii.i 
lay), 72. 

Xymcnclla pusUla, occ. (Powell), 296. 
Zeatroplion aynlyUjuus, occ. (Powell), 29b. 

lassas, n. sp., with fig. (Marwick), 

487. 

viutaUlis, n, sp., with figs. (Mar- 
wick), 488. 

Zegalerus crater, occ. (Marwick), 480. 
Zelleria porpliyraiila, n. sp. (Meyrick) 

314. 

Zeriiacies prendrevillei^ n. sp., with fif 
(Marwick), 489. 

Zemmolia lenis, n. sp., with figs. (Mai 
wick), 476. 

Zemitrella clioava, occ. (Marwick), 488. , 
Zemysia y^elandica, occ. (Marwick), 467.-, 
Zeradina odhneri, n. sp., with fi| 
(Pow^ell), 296, 297. 

Zethalia selandica, occ. (Marwick), 478. 
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